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PREFACE 



This report represents a stocktaking of the 
relationship between graduate study and professional 
practice in the field of Science. Engineering and 
Public Policy (SEPP). Unlike preceding studies, this 
one presents empirical data from a survey of the 
programs, the graduates and the employers in the SEPP 
field. The study is perhaps the most comprehensive 
assessment of graduate education in SEPP to date. 

In January 1985, AAAS published the Guide to 
Education in Science, Engineering and Public Policy . 
The Guide represented an important first step in 
assembling this report, which constitutes the more 
analytic progeny of the Guide . And as with the 
Guide , the AAAS Committee on Science, Engineering and 
Public Policy has overseen and contributed to the 
conduct of this study. 

This is a dynamic field. Not only do programs 
shift their focus in response to perceived needs, but 
new programs have been started since our survey was 
conducted. Others no longer offer graduate degrees 
but still conduct research. 

The project was supported in part by a grant 
from the National Science Foundation (NSF), Division 
of Science Resources Studies, for which we are grate- 
ful. We also acknowledge the contributions of the 
program heads and alumni who filled out question- 
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naires, and extend special thanks to those who agreed 
to be interviewed. Moreover, we wish to thank the 
Advisory Task Force, whose members are listed on 
page xii. The Task Force provided essential guid- 
ance and input in formulating and reporting the 
results of the SEPP survey. 

We are grateful to Deborah Dawson, Barbara 
Dworsky, Julie Early, David Guston, Mary Haddock, 
Hillel Hoffmann and others in the AAAS Office of 
Public Sector Programs who contributed in significant 
ways to the production of this report. 

Finally, we accept full responsibility for the 
content of this report including omissions and errors 
of fact or interpretation which the reader may dis- 
cover. If credit is due, it is to be shared with all 
who contributed to this effort. 



Washington, D.C . 
December 1986 



Albert H. Teich 
Barry D. Gold 
June M. Wiaz 
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FOREWORD 



Postwar advances in science and technology have 
changed forever the relationship between human beings 
and their world. The pervasive influence of science 
and technology on nature and human society has 
important implications for almost every sector of 
policy management: economic, foreign, security, 
fiscal, tax, education, and labor-management. Even 
this list is incomplete. Those of us who acknowledge 
this change must reexamine the roles of the 
institutions and individuals who act as brokers for 
this relationship. The opportunities and problems 
created by our expandinq knowledqe and its 
applications yields a proliferation of micro issues 
of nationa], regional, local, and sectoral 
significance. How can an education-oriented society 
effectively desiqn and deliver appropriate learning 
regimes to equip specialists and generalists with the 
needed quantitative and qualitative skills? 

This study by the AAAS stops short of 
generalizing on that question. Rather, the authors 
take a hard look at a family of graduate programs 
chat exist to respond to the need, and describe how 
they have fared and what they have accomplished. It 
is descriptive in nature, updating previous 
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assessments and, for the first time, reports on a 
comprehensive survey of the graduates themselves. 
The authors conclude that collectively the sampled 
programs and their graduates are making a net 
positive difference in supplying science, engineering 
and public policy-oriented graduates to government, 
business, and academia. But neither a recognizable 
"field" nor an organized profession has yet emerged. 

Old-timers in the practice of "science policy" 
came to this sort of work either by chance or as 
draftees from science and engineering. The 
generalists picked up what they could of the ethic, 
the process, and the behavior of science and 
engineering on the run and in the course of other 
primary duties. As they negotiated policy outcomes 
with the scientists and engineers they were not 
always aware of the full implications of this new 
social contract. It was a pragmatic arrangement that 
sufficed for the postwar years and well into the 
1960s, when graduates of science, engineering and 
public policy programs were first recruited into 
public and private service. Though staffing for 
science and engineering policy was more opportunistic 
than systematic, we muddled through. What passed for 
science, engineering and public policy consisted of a 
collection of component parts instead of an assembly 
of integrated goals, objectives, and investment 
decisions. Matters have not improved much over time. 

P Foreword is not the place for too much 
editorializing. The fact remains, however, that 
science and engineering policy is still decidedly 
junior to a host of senior and controlling areas of 
public policy. Whether or not this should be the 
case is not addressed here, but it should be noted 
that in the near term nothing is likely to promote it 
to higher rank. 
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For science, engineering and public policy 
programs to fill the need for trained individuals 
they must receive appropriate recognition and support 
from their colleagues in academe, and they must 
vigorously interact with and provide an 
interdisciplinary aspect to mainline graduate 
professional studies, while continuing to grant 
special degrees. In this way the policy perspectives 
needed for effectively staffing the institutions 
which govern our society can best be met. Further, 
the perspectives gained by studying in an 
interdisciplinary mode provide a framework for 
operating across policy arenas and stimulating 
interdisciplinary exchange among academic fields. 

The AAAS study shows that the contribution 
already being made by academic SEPP programs is 
tangible but still modest considering what it could 
be. The implied agenda of the "could be" raises 
questions not only for the educators and employers, 
but for the AAAS itself as to its responsibility to 
assist in reinforcing the development of the field. 

William D. Carey 
Executive Officer, AAAS 
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EXECUTIVE SUMMARY 



Background 

In 1984, the Committee on Science, Engineering 
and Public Policy (COSEPP) of the American Associa- 
tion for the Advancement of Science (AAAS), undertook 
a study of professional education and career direc- 
tions in the field of Science, Engineering and Pub- 
lic Policy (SEPP). The study was based primarily on 
empirical data collected from surveys of: (1) 21 
SEPP graduate programs, (2) approximately 550 alumni 
from 16 of these programs, and (3) employers and 
professionals who entered the field without formal 
SEPP education. 

Purpose 

The study sought answers to a number of funda- 
mental questions about education and professional 
practice in science, engineering and public policy: 
What is the current status and health of SEPP grad- 
uate education? Are the graduates of these programs 
finding work as SEPP professionals? How well pre- 
pared are they for their SEPP jobs, and how do they 
evaluate their SEPP educational experience? What 
impacts are the SEPP alumni having on the field and 
profession? What is the field's future? Its prob- 
lems? Its opportunities? 
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Previous studies conducted over the past two 
decades have addressed some of these questions, but 
this is first such study, to our knowledge, that has 
surveyed not just the programs, but also the grad- 
uates and former students of such programs. 

Findings 

The Programs 

The 21 programs that were identified and sur- 
veyed all operate at the graduate level. The 
majority (11) are not regular academic departments, 
but centers or other extra-departmental units. Five 
have departmental status, and five are tracks or 
areas of concentration within departments. Thirteen 
of the programs are based in social science schools 
or departments, while the other eight are based in 
engineering. Nearly all offer a master's degree, and 
about half also offer a doctorate. 

Social science- jased (SSB) programs differ in 
significant ways from engineering-based (EB) pro- 
grams. EB programs seek students with undergraduate 
backgrounds in technical areas and place heavier 
emphasis on quantitative methods in their curricula. 
SSB programs stress more qualitative, descriptive 
approaches to their subject, emphasizing case studies 
and an understanding of process. 

Although most of the programs had received 
either federal or foundation funding, and relied on 
it to an important extent, internal institutional 
support was found to be the key to their survival and 
success. The federal share of total funding for SEPP 
programs has declined significantly since the mid- 
1970s. 

In spite of the diversity among programs — in 
organizational form, scale, approach and curriculum 
— there is considerable similarity in the expressed 
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objectives of the 21 programs examined. These in- 
clude: conducting interdisciplinary research and 
teaching on SEPP issues; enhancing the education of 
scientists and engineers; enhancing the skills of 
managers and policy analysts to handle science and 
technology intensive issues; and educating indivi- 
duals to provide policy advice on SEPP issues. Boch 
EB and SSB programs state that they prepare their 
master's students primarily for careers in govern- 
ment (mostly at the federal level), and their doc- 
toral students for academic careers. Their approach 
is to give students not comprehensive knowledge 
within a narrow field, but a generalises ability to 
work with a set of methodologies, analytic techniques 
and conceptual experiences on SEPP issues. 

The Students 

Nearly 1,500 questionnaires were mailed to grad- 
uates and former students of 16 of the 21 SEPP pro- 
grams studied; 551 completed questionnaires were 
received, about half from students of EB and half 
from students of SSB programs. The respondents are 
relatively young, predominar ly male, white and na- 
tive-born U.S. citizens. The percentage of women 
respondents was significantly higher in SSB than in 
EB programs. More than two-thirds of respondents 
were master's students, and most had completed their 
degrees. 

As expected, EB programs attracted mainly under- 
graduate engineering and science majors, while SSB 
programs drew more of their students from under- 
graduate majors in social sciences and humanities. 
Most respondents said they had chosen to pursue grad- 
uate study in SEPP because of an "interest in 
societal problems" or because of "the desire to apply 
technical skills to societal problems" without a 
specific career goal in mind. In choosing a graduate 
program, few students were aware of SEPP programs 
other than the one which they attended. 
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There were significant variations in areas of 
specialization by gender, age cohort, undergraduate 
background, and type of program (EB versus SSB). In 
some engineering-based programs, up to 90 percent of 
the respondents listed "quantitative methods" as one 
of their first three areas of specialization, while 
in most of the social science-based programs, less 
than 10 percent did so. 

Respondents indicated that the most important 
undergraduate skills required for graduate SEPP study 
are economics, statistics, and English composition. 
Respondents from both and SSB programs regarded 
the thesis as an important educational mechanism, but 
not of great value in contributing to their career 
performance. 

More than half of the respondents said that they 
are currently employed in the SEPP field. Sixty 
percent of those not currently working in SEPP posi- 
tions would like to be. The largest share of SEPP 
graduates (36 percent) work in the private sector, 
while about one-fourth work for government, mostly at 
the federal level. Median income for respondents 
with completed master 1 ** degrees was between $30,000 
and $35,000 per year; ior those with doctorates it 
was about $45,000. 

One of the major concerns cited by respondents 
is the lack of professional identity. Many said they 
were frustrated by the difficulties they had in com- 
municating the nature and value of their training to 
potential employers (although they found this train- 
ing to be very useful in actually performing their 
jobs). Only 20 percent responded that they felt part 
of a "community of SEPP professionals." The re- 
sponses indicate that there is no single professional 
association or journal in the SEPP field which might 
foster linkage among the graduates. 
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Conclusions 



The study concludes that despite such problems, 
the programs are on th » whole reasonably healthy. 
They continue to attract students who go on to pursue 
rewarding careers in tha field for which they were 
trained. Graduates working in thib field find their 
education to have been appropriate and useful. 
Still, the study results raise a number of issues for 
further consideration. These include: (1) curricu- 
lum structure and content; (2) the stability and 
legitimacy of SEPP in the academic world; (3) the 
problems of professional identity felt by graduates; 
and (4) future directions. 

Responses of students from social science-based 
programs indicated that they felt they could have 
benefited significantly from more grounding in meth- 
odology, a "tool kit" to enhance their abilities in 
analytic problem-solving. Conversely, graduates of 
engineering-based programs, who acquired strong meth- 
odological skills, expressed the need for better 
understanding of how problems are treated in "the 
real world." More cross-fertilization between the 
two types of programs may be appropriate, without 
reducing the diversity among programs which contri- 
bute to the field's vitality. 

The report also addresses questions of program 
stability and legitimacy. In many instances, the 
energy and commitment of one or two key faculty — 
who may be approaching retirement — underpin the 
program. Some program heads feel their funding is 
vulnerable because university administrators might 
not defend their budgets in a fiscally constrained 
climate. Beyond this, faculty in SEPP programs, like 
others in interdisciplinary fields, frequently com- 
plain that their colleagues in traditional academic 
disciplines do not fully appreciate the value 
their efforts. 
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Recommendations 



In the belief that concrete proposals might help 
SEPP programs in responding to the many challenges 
they face, ^e offer a number of recommendations: 

1. Program heads should establish a mechanism 
to exchange information on a regular basis 
regarding problems, issues and opportuni- 
ties facing the SEPP field . 

2. SEPP programs should take more responsi- 
bility for career preparation, placement, 
and continuing professional development of 
their students and graduates * 

3. Federal agencies involved in science and 
technology policy should recognize their 
responsibility to ensure the health of the 
SEPP field by supporting education and re- 
search at academic SEPP programs , 

4. Foundations should reexamine their commit- 
m ents in related program areas and consider 
expanding support of academic SEPP programs , 

5 . M embers of the SEPP com m unity should con- 
sider establishing a nationwide profes- 
sional organization to help develop 
networks among SEPP professionals and serve 
as an advocate for SEPP graduates to poten- 
tial employers , 

6. SEPP programs should strengthen their ties 
w ith organizations with interests in sci- 
ence and technology outside their tradi- 
tional orbits * 

7. SEPP programs in the U.S. should strengthen 
their ties with similar entities abroad , 

8. An appropriate body (AAAS or one or more of 
the SEPP programs) should convene a work- 
shop to examine the state of the SEPP field 
i n light of this report and to consider 
next steps, including (bat not limited to) 
those suggested above . 
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Chapter One 

HISTORY AND DEFINITION OF THE 

FIELD 



A, Introduction 

Academic interest in science, engineering and 
public policy began to emerge in the United States in 
the late 1950s and early 1960s, as the nation's R&D 
enterprise accelerated its postwar growth, and public 
policy issues involving science and technology began 
to appear with increasing frequency on the national 
agenda. Initially, individual faculty members showed 
their interest by developing courses, seminars and 
research programs. This occurred during what Alpert 
(1985) calls the "growth period" of U.S. universities 
when, 

academic units were added to accommodate new 
research activities, developed by outstanding 
faculty members with entrepreneurial 
instincts; . . . [and] proposals to add units 
were often based on the availability of new 
sources of external funding and did not call 
on existing units to give up their claims on 
resources * 

A number of universities organized these units 
into teaching programs, primarily at the graduate 
level, under labels such as "science, technology and 
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public policy" or "engineering and policy." The 
academic field defined by these programs — referred 
to here as "science, engineering and public policy" 
or "SEPP" — and the professional roles that the 
graduates of these programs fulfill are the subjects 
of this report. 

The boundaries of the field are fuzzy arc! there 
is no general agreement on how to define the set of 
academic programs that provide education in this 
area. In a 1969 essay which still has relevance 
today. Skolnikoff states, ". . . Perhaps the most 
important problem of definition is also a substantive 
one: Is science and public policy a 'field, 1 a 
discipline/ or simply a grouping of research areas?" 
After exploring the issue, he concludes that "science 
and public policy is an 'area, 1 much in parallel with 
geographical area studies found in many universities. 
This has the virtue of preserving the need for those 
concentrating in the area to maintain their own dis- 
ciplinary focus, while also recognizing the need of 
working with others with other disciplinary ap- 
proaches and methodologies." The continuing dif- 
ficulty in defining the character of the SEPP field, 
the "founding effect" of the outstanding entrepre- 
neurial professor, the overall environment of univer- 
sities, and the relationship of science and technol- 
ogy to the society at large, all help set the context 
for examining the current status of the SEPP field. 

Academic SEPP programs serve a variety of 
purposes. Some expose students in the liberal arts 
or humanities to social and political dimensions of 
science and technology, while others enrich the edu- 
cation of science or engineering students with know- 
ledge about the social dimensions of science and 
engineering. Still others seek to give scientists 
and engineers the opportunity to apply their skills 
to the solution of important social problems. This 
study covers those programs and departments whose 
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central purpose is the education of students for 
profession*,! careers related to science, engineering 
and public policy. Underlying these career-oriented 
SEPP programs are the assumptions that policy issues 
involving science, engineering and technology are 
increasing in number and importance, that positions 
and career paths exist for people with such academic 
backgrounds, and that these positions are 
sufficiently important and numerous to warrant the 
existence of the programs. 

There is much anecdotal evidence to support 
these assumptions, but — despite a number of prior 
surveys and examinations of the field — before this 
survey there was relatively little in the way of 
empirical data. Furthermore, little is known in a 
systematic way about such matters as what kinds of 
curricular approaches work best in preparing students 
for SEPP careers, or the extent to which a background 
or collateral training in science and engineering is 
important. Additionally, no empirical data exist 
that address what SEPP graduates do once they receive 
their degrees, whether a SEPP education is recognized 
and valued Dy the institutions it is intended to 
serve, and the influences these new SEPP profession- 
als may be having on the field. 

In the belief that the time was ripe for a 
serious look at these issues, the Committee on 
Science, Engineering and Public Policy (COSEPP) of 
the American Association for the Advancement of 
Science (AAAS) in 1984 undertook a study of pro- 
fessional education in science, engineering and 
public policy. AAAS staff carried out the study 
under the guidance of an Advisory Task Force convened 
as a COSEPP subcommittee. (A list of Advisory Task 
Force members may be found at the front of this 
report.) This report presents the results of that 
study. 
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B. Nature of the Study 

1. Defining the Field 

The study was concerned with academic programs 
that specifically seek to prepare students for 
careers in policy related to science and technology. 
To maintain a sharp focus on these professional, 
career-oriented programs, it did not consider many 
related types of programs and academic units. The 
study therefore excluded non-teaching research 
centers, educational programs whose primary purpose 
is enrichment of other curricula, and teaching pro- 
grams in such specific SEPP-related areas as public 
health, energy, environment and transportation. 
These sector-specific programs are associated with 
policy domains that overlap SEPP but are nevertheless 
generally regarded as distinct. We also excluded 
programs devoted to undergraduate education, since 
graduates of these programs were not likely to go 
directly into SEPP careers. Another large group of 
programs generally known as science, technology and 
society (STS), were also excluded, 

2, Identifying the Programs 

The study group developed a preliminary list of 
program? to be included in the study by applying the 
above criteria and using previous studies and direc- 
tories of the field, including Peterson's Annual 
Guides to Graduate Study (which lists programs in 
"Technology Management and Policy" in its section on 
Engineering and Applied Sciences). The projects 
advisory committee and the directors of the listed 
programs then helped to supplement and refine the 
list. They identified a total of 21 programs in this 
manner and included them in the study. Table 2-1 (in 
Chapter Two) li?cs these programs and provides some 
basic information about them. 
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3. Data Collection 

The study sought two distinct types of data: 
first, information on the structure and substance of 
the individual SEPP programs from the programs them- 
selves; and second, career experiences, perceptions 
and attitudes related to SEPP education and 
professional practice from graduates and other former 
students of the programs, and from the employers of 
SEPP graduates and other SEPP professionals. 

In the first phase of the study, we sent mail 
questionnaires to the heads of the 21 programs 
requesting information about goals, organization, 
curriculum, funding, admission requirements, degrees 
offered, graduation requirements, student enrollment, 
numbers and research interests of faculty, and trends 
in many of these matters. A facsimile of the program 
questionnaire packet, including the covering letter 
and instructionsr is included in Appendix Two at the 
end of this report. In addition, the project direc- 
tor and staff contacted each of the program heads by 
telephone to explain the purpose of the study, answer 
questions about it and request cooperation. 

All of the program heads completed and returned 
the questionnaire. Most of the returns were accompa- 
nied by large packets of material related to the 
programs. In addition, AAAS staff made personal 
visits to a number of the programs. Using this 
information, the staff prepared a Guide to Education 
in Science, Engineering and Public Policy , which was 
published by AAAS in January 1985. 

In accordance with agreements reached with the 
programs providing the data, we made no atrempt to 
rank the programs or form comparative judgements. 
For purposes of the report, the program data were 
analyzed qualitatively, in the manner of case stu- 
dies, rather than statistically. The data were not 
coded and tabulations were done manually. The 
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discussion in Chapter Two focuses on the analysis of 
these data. 

For the second phase of the study, a survey was 
conducted of graduates and experienced students from 
16 of the 21 SEPP programs. The proyrams provided 
lists of the names and addresses of their graduates, 
as well as other students who had completed one or 
more years in the program. The combined list of 
nearly 1,500 individuals, while surprisingly large to 
those familiar with the field, was nonetheless small 
enough to permit surveying the entire population 
rather than a sample. 

All the individuals on the list received mail 
questionnaires covered by personally-addressed and 
signed letters, A sample of che student 
questionnaire packet, including covering letter and 
instructions, is contained in Appendix Three, The ques- 
tionnaires were identified by code numbers and the 
respondents guaranteed anonymity. One follow-up 
mailing, including a duplicate questionnaire, was 
sent to those who had not responded after four weeks. 
Approximately 580 questionnaires were received during 
April and May 1985. Almost 300 questionnaires were 
returned as undeliverable, probably reflecting the 
age of some of the lists and the mobility of recent 
students , 

The respondents had the option of not partic- 
ipating in the study by indicating near the beginning 
of the questionnaire that they did not consider them- 
selves ". . . a graduate, former or current student 
(attended at least one ye^r) of a graduate program in 
Science, Engineering and Public Policy (SEPP)," 
Thirty-seven respondents chose this option, leaving a 
total of 551 usable responses. Support staff edited 
the questionnaires for internal consistency and 
proper chronological ordering of academic and employ- 
ment histories, and coded and keyed them onto a data 
tape. SPSS (Statistical Package for the Social 
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Sciences) was used to generate a complete set of 
frequency tables and secondary variables and to per- 
form cross- tabulations. 

To enrich the questionnaire data, study staff 
conducted interviews during the summer of 1985 with 
35 questionnaire respondents. Most were done in 
person at the individual's place of employment, a few 
by telephone. The interviews centered on the topics 
covered by the questionnaire. In addition, staff 
also conducted personal interviews with a small num- 
ber of individuals who had not received a SEPP educa- 
tion, but were pursuing careers in the SEPP field. 
They also talked with several staff members with 
supervisory responsibilities in organisations that 
employ SEPP professionals. 

To gauge non-respondent bias in the question- 
naire data (e.g., hearing only from students who had 
a positive experience with the SEPP programs), 18 
randomly selected non-respondents were contacted by 
telephone. We found no significant differences, 
either in demographic or in attitudinal terms, 
between these non-respondents and those who had com- 
pleted the mail questionnaire: they held similar 
jobs in similar locations and had similar comments 
concerning their educational and professional 
experiences. Similarly, there were no significant 
differences between those who responded to the first 
mailing and those who responded to the second mail- 
ing, or those few who responded too late to be 
included in the data analysis. Therefore, we believe 
the questionnaire responses are representative of the 
universe of graduates and other (mainly former) stu- 
dents of the SEPP programs included in the study. 

C. Previous Studies 

1 . Introduction 

Although no one has surveyed SEPP graduates 
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before, the SEPP field has been the subject of a 
number of studies and assessments over the past two 
decades. To help provide a context for the current 
study, it is useful to review briefly the results of 
this prior work. 

The literature on the SEPP field falls into 
three broad categories: (1) reports on earlier sur- 
veys of science policy programs, (2) review articles/ 
and (3) analytical essays describing techniques or 
issues of SEPP education at specific institutions. 
This section reviews the first and second types of 
SEPP literature. Appendix Four contains an annotated 
bibliography of the third type of article, as well as 
several reviews and surveys not included in the fol- 
lowing discission. 

Several common themes appear in the literature: 
the problems resulting from the interdisciplinary 
character of the SEPP field; the need for better 
coordination both among disciplines supporting SEPP 
and among universities supporting programs; the need 
for improved teaching materials; and the lack of 
professional identity among SEPP practitioners. Edu- 
cators active in SEPP have written much of the 
commentary, giving the field a characteristic, intro- 
spective tone. Whether written by insiders or not, 
however, most of the literature is at once critical 
and supportive. A number of authors point to sreas 
in which the field is lacking depth or quality, yet 
essentially all assert the value of SEPP and regard 
it as a legitimate and valuable academic pursuit. 

2. Surveys 

At least five surveys of the SEPP field — and 
the area of science, technology and society (STS) to 
which i: is closely related — have preceded the 
AAAS study 1 . The earliest was a survey Eugene Skol- 
nikoff conducted in 1967, published as "University 



!SEPP may be considered a more focused segment of 
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Programs in Science and Public Policy (1969)." The 
next was a study commissioned by the Committee on 
Science and Astronautics of the U.S. House of Repre- 
sentatives (predecessor of the Current House Commit- 
tee on Science and Technology), which the 
Congressional Research Service conducted in 1972. 
Under the auspices of the MIT Center for Policy 
Alternatives Peter Stroh prepared a report in 1974 
which surveyed programs in "technology and human 
affairs." Ezra Heitowit of Cornell University con- 
ducted a major survey of STS programs, including SEPP 
programs, in 1976-77. Finally, Rustum Roy and Joshua 
Lerner reviewed the status of academic STS programs 
in a 1983 survey. All of these studies have made 
important contributions to understanding the scope 
and content of the SEPP field. 

"University Programs in Science and Public 
Policy" (Skolnikoff, 1969) was the product of a 1967 
survey of universities teaching and/or performing 
research in science and public policy. Twenty-five 
universities supplied usable data. Of these, eight 
had already established programs, rather than simply 
offering classes, and three were preparing to do so. 
Skolnikoff's survey asked many questions that 
appeared on subsequent SEPP surveys, including 
respondents' opinions of professional societies and 
journals in the field and problems and needs within 
the programs. The survey revealed that more than 
half the program heads felt funding for their pro- 
grams was inadequate. It also indicated that com- 
munication among the disciplines underlying the SEPP 
field was regarded as a serious problem by many of 
the respondents. 



the area of study referred to as STS. Although 
our report does not review STS programs in 
general, they are included in the literature 
review. 
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The 1972 report of the House Committee on 
Science and Astronautics is based on a survey of 
university-based science and public policy programs 
commissioned by the Subcommittee on Science, Research 
and Development. T'ie objective of the survey, which 
covered both teaching and research units, was to 
assess the response of the academic world to what the 
Subcommittee perceived as the need for such programs. 
The Subcommittee report noted a number of character- 
istics still apparent today in the SEPP field, 
including, for example, the geographic clustering of 
SEPP programs in California, Massachusetts, and 
Washington, D.C. The report also addressed the 
interdisciplinary nature of SEPP study, commenting 
favorably on the extent to which programs employ 
techniques from a variety of disciplines in their 
activities, but warning that interdisciplinary stud- 
ies may tend to weaken the traditional role and 
status of the university, because universities are 
established along disciplinary lines which SEPP 
blurs. The report also includes brief mention of 
science policy research and teaching in Canada and 
Western Europe. 

Peter Stroh's 1974 Survey of Technology and 
Human Affairs in American Universities is a thorough 
survey identifying and describing thirty-six pro- 
grams. Stroh divided the programs into five cate- 
gories by the type of degree they grant: the M.S. in 
Systems Engineering, the Master >f Public Policy, a 
master's in other than public policy, a double degree 
(e.g., M.S. in Engineering and Master of Public 
Policy), and a J.D. (singly with a concentration or 
in combination with a master's). The first two cate- 
gories correspond roughly to SEPP; the final category 
has no real correspondence elsewhere in the litera- 
ture. Stroh treated such issues as the practical 
content of the programs, their orientation toward 
problem-solving, and their shortcomings. 
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The most comprehensive survey was conducted in 
1976 by Ezra D. Heitowit then at the Science, Tech- 
nology and Society Program at Cornell University. 
Heitowit identified about 175 formal programs fully 
or partially involved in STS teaching and/or 
research. Among all the universities surveyed 
(including those which did not have formal programs), 
he identified about 2,000 individual courses on STS- 
related subjects. Heitowifs results were presented 
in three documents, a paper presented before the 
annual meeting of AAAS in Boston in 1976 (Heitowit, 
1976), a voluminous directory of teaching, research, 
and resources in STS (Heitowit, Epstein and Stein- 
berg, 1976), and an analytic report published by the 
Cornell program in 1977 (Heitowit, 1977). 

In the AAAS paper, Heitowit analyzed the STS 
programs in terms of their orientation, years of 
origin, objectives and priorities, the degrees 
offered, and institutional auspices. Since Heitowit 
surveyed STS programs, rather than strictly SEPP 
programs, he uncovered a much broader range of orien- 
tations including technology/engineering, public 
policy, history, future studies, and other interdis- 
ciplinary science studies. Among his findings was a 
ranking of "needs as expressed by program directors." 
Heading this list was "teaching materials" and 
"further academic development of the field," both 
of which correspond to needs cited in the House 
Science and Astronautics Committee survey described 
above. Funding appeared in the middle of the list, 
behind the need for faculty, but ahead of information 
exchange, support of college and university admin- 
istration, and cooperation among disciplines. 

Heitowifs second publication, Science, Tech - 
nology, a nd Society; A Guide to the Field , was a 
comprehensive directory of activity in the entire STS 
field. The Guide included sections on academic 
institutions and their curricula, private and public 
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research institutions, and a resource guide to books, 
periodicals, audio-visual materials and special pub- 
lications. The courses, institutions, and publica- 
tions listed in the Guide covered the complete range 
identified by Heitowit in his earlier paper. The 
Guide provided useful reference to a great portion of 
STS act ivi ty, although it is now more than a decade 
old. 

In the third report, Heitowit identified two 
general orientations to the STS field, policy studies 
and humanities. The former involves socio-political, 
legal, economic, international, and organizational 
aspects of science, while the latter involves the 
philosophical, historical, and literary aspects. 
Heitowit's policy studies orientation corresponded 
generally with the definition of SEPP used in this 
survey, but he included many of the single-sector 
programs (e.g., energy policy) excluded from the 
present study. The bulk of the approximately 2,000 
courses identified belong to the humanities division. 
The report summarized characteristics of all 128 
responding programs, and it focuses on six programs 
as case studies. 

Most recent is Roy and Lerner's 1983 survey of 
STS activities. Their study covered such areas as 
faculty commitment, disciplinary involvement, and 
intellectual foci of the programs. It identified 44 
programs which can be grouped into five clusters: 
humanities, history and philosophy; engineering and 
public policy; environmental issues; STS for scien- 
tists and engineers; and interdisciplinary STS 
covering the entire field. 

In comments solicited from respondents in the 
Roy and Lerner study, several points appeared fre- 
quently, including the need to include STS education 
at all levels (high school, undergraduate, and 
graduate), and the ambivalent attitude of many non- 
STS colleagues towards STS. Despite an atmosphere 
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usually described as "uncooperative/ 1 "indifferent," 
or merely "tolerant/ 1 however, many respondents 
reported receiving moral support from within their 
university administrations. Unfortunately, this did 
not translate often into financial support. Roy and 
Lerner (1983) observed two trends of growth in the 
STS field: for each program remaining stable in 
terms of size and funding, they saw two programs 
expanding and one contracting; they also saw the 
newer courses as more technological and more market- 
oriented. 

3. Review Articles 

The review literature provides a wider, more 
critical perspective on the SEPP field than do the 
surveys cited above. The reviews, some reflecting 
the views of individual authors (C&EN, 1968; Nilles, 
1976; Alpert, 1985; Coates and Coates, 1977; 
Szyliowicz, 1978), others the product of conferences 
(Hartman and Morgan, 1976; Gohagan, et al., 1982), 
have helped identify issue and problem areas in SEPP 
and have contributed to its ongoing self-examination. 

Some trends in the development of the field are 
visible when one examines older review articles such 
as one that appeared in Chemical and Engineering News 
in 1968. The article describes how the field of 
science and public policy originated through the 
interests of activist physical scientists and subse- 
quently was taken over to a large extent by social 
scientists. It also predicted a trend toward further 
engineering involvement in what was then primarily 
science and public policy. Criticisms of the field 
voiced in the article are similar to current com- 
plaints: the field and its professionals were 
"criticized as underskilled, under inspired, underpre- 
pared, and in many cases, underfoot." To address 
this critical perception, supporters advocated more 
planning and a less ad hoc approach to the field. 
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Many observers maintain, however that, achieving 
high quality in interdisciplinary research is 
extremely difficult. Nilles notes, for example, that 
"high quality interdisciplinary research is performed 
in spite of the traditional university environment, 
not because of it." (Nilles, 1976). The key achieve- 
ment for interdisciplinary programs is the 
maintenance of their credibility in order to retain 
respect and funding. Nilles distinguishes interdis- 
ciplinary from multi-disciplinary research according 
to the extent to which integration of thought is 
necessary. Multi-disciplinary research usually con- 
sists of individuals from separate fields working in 
parallel on the same problems, whereas interdiscipli- 
nary research requires communication among the 
researchers. The need for communication between 
disciplines was also cited by the respondents to the 
Heitowit survey. 

Nilles (1976) also suggests that interdiscipli- 
nary programs do not usually suffer from a lack of 
physical Resources because they are generally located 
at major universities whose resources are 
substantial. Instead they seem to suffer from the 
practical failures of interdepartmental organization 
and distribution. This analysis seems at odds with 
Heitowit (1976), who lists course material at the top 
and funding in the middle of the programs' needs. 
Other characteristics of universities which work 
contrary to the needs of interdisciplinary programs 
include, for example, the granting of tenure through 
departmental recommendations. The interdisciplinary 
programs may have neither departmental support nor 
departmental loyalty. Because these factors function 
against interdisciplinary programs, the maintenance 
of communications between departments involved and 
individuals on the staff is essential for program 
viability. 
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According to Alpert (1985) SEPP programs would 
be classified within the organizational structure of 
universities as "interdisciplinary mission organiza- 
tions" (IMOs) which are ". . . directed to addressing 
problems transcending the know-how and knowledge of 
any one discipline," Within his matrix model of the 
organizational structure of universities, it is clear 
that "the successful management of interdisciplinary 
mission organizations [e.g., SEPP programs] runs 
contrary to the traditional way of doing things in 
academia • " 

Alpert (1985) goes on to describe the situation 
facing IMOS on university campuses and, with respect 
to SEPP programs, points out that: 

they face a double-bind situation making 
their long-term survival uncertain. 
Departmental status seems essential if they 
are to achieve program continuity, financial 
support, and a voice in the appointment and 
promotion of qualified faculty participants. 
On the other hand, departmental status is a 
hazard because the objectives of such 
programs call for collaborating with other 
departments rather than competing with them. 

Communication among programs is also vital. One 
attempt to stimulate such communication was the Con- 
ference on University Education for Technology and 
Public Policy, sponsored by Washington University's 
Department of Technology and Human Affairs (Hartman 
and Morgan, 1976). The proceedings of this 
conference addressed such pertinent topics as SEPP 
curricula, course development, research agenda and 
methods, and the view of the field from outside 
academia. The participants included faculty from 
major SEPP programs and professionals in SEPP-related 
fields. Much of the discussion centered on the rela- 
tive merits of the social science approach to SEPP as 
compared to the engineering approach, and on the 
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possibility of increasing private sector ties to SEPP 
graduate programs* 

There can be problems, though, when the private 
sector gets involved in SEPP education, as suggested 
by Coates and Coates in their letter to the editor of 
Pjlicy Sciences (1977). One of their criticisms is 
that private sector attention is only on the first- 
ti^r schools, disregarding the contributions made by 
the strong SEPP programs at some second- and third- 
cier schools. The authors go on to discuss criti- 
cally topics in the development of public policy 
training such as "technology assessment," "future 
studies," "science and public policy," "think tanks," 
and other policy issue areas. Coates and Coates 
contrast the expansion of science and public policy 
to that of technology assessment and future studies, 
concluding that although the continued sophistication 
of the former is good, science and public policy must 
now move into applied areas as have the latter to 
keep from remaining excessively academic. 

Szyliowicz (1977) has written another critical, 
analytical paper about the academic status of SEPP. 
He identifies SEPP's interdisciplinary nature as the 
reason for most of the criticism the field receives, 
:,ome of which he feels is valid and some of which is 
not. Szyliowicz observes that none of these criti- 
cisms are unique to SEPP, and neither are they 
serious. The difficulties are characteristic of 
interdisciplinary fields of all types. The author 
concedes, however, that the study of science and 
technology as variables is difficult because they are 
not easy to "conceptualize and operationalize." 
Other significant problems the author acknowledges 
are the lack of coordinated exchange between aca- 
demics, and the difficulties inherent in designing an 
interdisciplinary curriculum. Some questions also 
exist as to the purpose of a SEPP education, whether 
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it is add-on training, an academic interest area, or 
preprof essional training* 

As a result of all these problems, there is a 
lack of identity within the field. To address this 
situation, Szyliowicz proposes "regularized proce- 
dures for monitoring, evaluating, and communicating 
among programs," He advocates solving the problems 
of SEPP and not abandoning the field because no 
single discipline "has developed yet an adequate 
paradigm concerning science and technology; and, 
givpn the character of this phenomenon, it is not 
likely that they can do so." 

Gohagan, et al., (1982) observe a primary dif- 
ficulty in the technical content of SEPP education. 
They maintain that for many policy decisions, a 
detailed understanding of the technology is essen- 
tial. The policymaker must be familiar enough with 
the technology in all cases to recognize when this 
need arises and to know what questions to ask the 
experts called in to consult. SEPP curricula for 
non-engineerf» must address this problem, as well as 
other areas of limited experience for the non- 
engineer such as technological uncertainty, the role 
of government, and technological determinism. To 
support such curricular needs, the authors suggest 
the increased availability of "readers" — collec- 
tions of bound source material and case studies. 
However, they also state that SEPP "is not a 
discipline, not even a well-defined body of 
knowledge," which makes it difficult to support cur- 
ricula development. 

Gohagan, et^ al., define several dichotomies in 
their review. The first, between engineering pro- 
grams and public policy programs, resembles the basic 
division employed in Chapters Two and Three of this 
report. They further divide the programs into those 
which draw from other departments for a substantial 
portion of their course work and those which 
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provide most of their course work through their own 
program. Both of these types address themselves to a 
wide variety of policy questions which are based in 
technology. After making this distinction, Gohagan, 
et al.f describe programs at individual universities 
with respect to coursework, program emphasis, and 
research. 

D. Conclusion 

This prior work provides a useful context within 
which to view our current study. The literature, 
written over the course of nearly two decades, por- 
trays some themes common to the examination of SEPP 
programs. Nearly every analyst both within and out- 
side the field, identifies communication among 
departments and programs as a priority. Observers 
also frequently cite the need to gain respect from 
colleagues and funding and materials for SEPP study 
from university and private sources. Each of these 
priorities is associated with the interdisciplinary 
nature of SEPP, a theme that recurs and ties in with 
many of the issues identified in our study. 
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Chapter Two 

GRADUATE PROGRAMS: A 
CONTEMPORARY VIEW 

A. Introduction 

Although the 21 programs included in the study 
share the common goal of educating students for 
careers in science, engineering and public policy, 
they display a considerable degree of diversity. 
Characteristic of this diversity is the variety of 
program names. For convenience in this study, we 
have chosen to designate them all as "SEPP." Their 
actual names, however, include almost everything but 
this term, ranging from "Engineering and Policy, " to 
"Technology and Science Policy," to "Interdis- 
ciplinary Technology." (See Table 2-1 for the full 
range of program names.) Although we refer to all 21 
as "programs," five are actually regular academic 
departments, 11 are interdisciplinary programs or 
centers with their own degrees, and five are areas of 
concentration or "tracks" within other degree 
programs. 

In this chapter, we present an overview of the 
current status of these 21 programs and the SEPP 
field, making comparisons, where relevant, with the 
results of some of the earlier studies reviewed in 
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TABLE 2-1. MAJOR CHARACTERISTICS OF SEPP 



PROGRAM 


ORGANIZATIONAL 
FORM 


PROGRAM 
ORIENTATION 


AMERICAN UNIVERSITY 
Center for Technology 
and Administration 


Program 


Social 
Science 


BOSTON UNIVERSITY 
Center for Technology 
and Policy 


Program 


Engineering 


CARNEGIE'MELLON UNIVERSITY 
Department of Engineenng 
and Pubic Policy 


Department 


Engineering 


CORNELL UNIVERSITY 
Prooram on Science, 
Technology and Society 


Track 


Social 
Science 


DARTMOUTH COLLEGE 
Program in Resource 
Systems and Policy Design 


Program 


Engineering 


EASTERN MICHIGAN UNIVERSITY 
Department of Indordiscip* 
linary Technology 


Department 


Social 
Science 


GEORGE WASHINGTON UNIVERSITY 
Graduate Program in Science, 
Technology and Public Policy 


Program 


Social 
Science 


GEORGIA INSTITUTE OF TECH. 
Technology and Science 
Policy Program 


Program 


Social 
Science 


HARVARD UNIVERSITY 
Science, Technology and 
Public Policy 


Program 


Social 
Science 


INDIANA UNIVERSITY 
Program in Advanced Studies 
in Science, Technology and Pubic Policy 


Program 


Social 
Science 


MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 
Program in Science, Technology and 

rUDUC rOUCy 


Track 


Social 
Science 


MASSACHUSETTS INSTITUTF OF 
TECHNOLOGY 

Technology and • cy 

Program 


Program 


Engineering 


RENSSELAER POLYTECHNIC INSTITUTE 
Science and Technology 
Studies Department 


Department 


Social Science and 
Humanities 


STANFORD UNIVERSITY 
Department of Engineering 
Economic Systems 


Department 


Engineering 


SYRACUSE UNIVERSITY 
Technology and Information 
Policy Program 


Track 


Social 
Science 


UNIVERSITY OF DENVER 
Techno 1 ' ^y, Modermzatior 
and International Studies 


Program 


Social 
Science 


UNIVERSITY OF MICHIGAN 
Ph D Program in Urban, 
Technological and Environ- 
mental Planning 


Program 


Engineering 


UNIVERSITY OF OKLAHOMA 
Science and Public Policy 
Program 


Track 


Social 
Science 


University of Texas at Austin 
Science and Technology 
Policy Concentration 


Track 


Social 
Science 


VANDERBILT UNIVERSITY 
Program in the Management 
of Technology 


Program 


Engineering 


WASHINGTON UNIVERSITY 
Department of Engineering 
and Policy 5 


Department 


Engineering 6 
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PROGRAMS INCLUDED IN THE AAAS STUDY* 



AREAS OF 1 
SPECIALIZATION 


STUDENTS 
ON LIST/ 


DEGREES 
OFFERED 


DEGREE 3 
REQUIREMENTS 
(IN SbMbSTcR HOURS) 


Information 
Innovation 
Management 


0/0 2 


M S 


36 


Innovation 

Management 

Regulation 


0/0 2 


M.S 


32 + Thesis 


Environment 

Energy 

Computers 


42/21 


MS 
Ph D. 


MS 36 
PhD 144 


Environment 
Risk Management 
Arms Control 


o/o 2 


N A 4 


Established by 
student's degree 
program 


Resource Management 

Computers 

Energy 


34/14 


M S 


27 + Internship f Thesis 


Technology Management 


152/47 


MLS 


30 + Thesis 


Space 

Environment 
International 


144/68 


MA 
Ph D 


M A 36 + Thesis (optional) 
Ph D Depends on department 


Health 
History 
Technology 


9/7 


M S 


33 + Thesis 


Energy 
Health 
R&D 


O/O 2 


M RP 
M PA 


M PP 36 + InternsLp + Exim 
M PA. 24 


Environment 
Energy 

Biotechnology 


151/30 


M PA 
Ph D 


M PA 36 
PhD 120 


International Relations 
Health Care 
Risk Management 


46/25 


M.S. 
Ph D 


MS ^6 + Thesis 
Ph D 36 + Exam 
♦ Dissertation 


Regulation 

Environment 

Computers 


98/48 


M S. 
Ph D 


MS 36 + Thesis 

Ph D 36 + Exam + Dissertation 


Computers 

Environment 

Innovation 


54/27 


M S 


30 


Mathematical Modeling 


331/113 


M S 

Engineer 
Ph D 


M S 45, Engineering 45. 

Ph D depends on student's program 


Technology Management 
Information Policy 


45/25 


M PA 
Ph.D 


M PA 90 
PhD 90 


Decision* Making 
Risk Assessment 
International 


53/21 


M A 
Ph D 


MA 48 
PhD 81 


Urban & Regional 

Planning 
Soootech. Sys Planning 


120/55 


Ph D 


48 ♦ Dissertation 


Energy 

Environment 

Innovation 


17/9 


N A 4 


N A 


Energy 
Environment 
Health Care 


73/28 


M PA 


53 (including internship and thesis) 


Environment 
Development 
Materials 


o/o 2 


M S 
Pi.D 


M A 24 * Thesis 
PhD 72 


Energy 
Er-'ironmont 

It ^national Development 


97/43 


M S 
M A 
DSc 


MS 24 ♦ Thesis 

D Sc 48 ♦ Dissertation (24) 



'ThA *ata presented m thu la* te are current « ot the $83 64 academe year 
'Tc mree as ranked by program director 

'Indicates program when did not provide a list of graduates and was not includod in the student survey 

"Normalized using semester hours as a s.anda/d 

^Program is a major area ot concentration within other programs 

'Formerly Technology and Human Affairs 

*A!$o otters a program for students with a s.oal sconce background 
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Chapter One and occasionally citing the results of 
the student survey, most of which we discuss in 
Chapter Three, Our discussion is organized under the 
following headings: (A) origins of the programs; 
(B) organizational structure; (C) program orienta- 
tion; (D) curriculum issues; (E) institutional sup- 
port; (F) scale; and (G) program objectives and goals 
for graduates, 

B. Origins of the Programs 

As noted in Chapter One, courses concerned 
with issues of science, engineering and public 
policy, began to emerge on U.S. campuses in the 
late 1950s. By the early 1960s these course 
offerings began to coalesce into educational pro- 
grams in SEPP, and since the mid-1960s these 
programs have become firmly established in a num- 
ber of U.S. colleges and universities. Tracking 
the growth and development of the field, however, 
is not a straight-forward problem. The several 
surveys discussed in Chapter One do not yield a 
consistent picture, mainly because of differences 
in the range of programs they chose to examine and 
the methods they used to sample them. 

In the late 1960s, Skolnikoff surveyed 42 
schools thought to have SEPP programs, received 
usable responses from 25 of them, and reported 
that eight had separate, identifiable graduate 
level programs in public policy. Sixty percent of 
these programs were housed in government or poli- 
tical science departments. 

Just a few years later, in 1972, a survey by 
the E^use Committee on Science and Astronautics 
found that over 150 universities had science poli- 
cy activities, with approximately 45 universities 
indicating the existence of ". . . a formal pro- 
gram with a technology or policy orientation," 
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although not all of these were graduate-level 
teaching programs. 

Strops 1974 study identified 36 univer- 
sities, excluding MIT, which offered either degree 
or enrichment programs in technology and human 
affairs. Including the graduate-level program at 
MIT, this survey identified 15 graduate degree 
programs. 

Heitowit (1975) described approximately "175 
formal programs of various types . . . that are 
fully or partially involved in some aspect of STS 
[science, technology and society] related teaching 
and/or research." Of these, 15 offered graduate 
degrees and another nine offered both graduate and 
undergraduate degrees. More recently, Roy and 
Lerner (1983) surveyed 150 institutions drawn from 
Heitowit's list and identified 44 programs in STS 
with "just over a dozen [offering] graduate 
degrees . " 

Our own findings are reasonably consistent with 
these data and suggest modest but steady growth over 
the past two decades. The set of 21 programs we 
identified and surveyed includes only degree-granting 
graduate-level programs, it excludes STS programs 
not focused on policy as well as policy programs 
oriented toward specific technological sectors. It 
includes a number of programs which we regarded as 
important within the field, but which are not, 
strictly speaking, "separately identifiable." 

Of the 21 programs, five were established 
before 19"0 (one as early as 1962), twelve origi- 
nated during the 1970s, and four have begun since 
1980. Figure 2-1 presents these data on program 
origins by five-year intervals. 
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FIGURE 2-1 



NUMBER OF SEPP PROGRAMS 



cumulative by flv« yars 



F 
i 
a 
a 




1960 1965 1970 197S 



1980 



1985 



Contrary to general opinior concerning SEPP 
programs, they have experienced a slow buL 
steady growth as indicated above* Graph 
depicts cumulative numbers of programs in 
existence ♦ 

Almost all of the SEPP programs that provided 
descriptions of their founding reported that the 
programs were established in response to a need 
for trained people to address interdisciplinary 
problems. Some of the programs based in engineer- 
ing schools recognized the need for engineers with 
additional skills and oriented their programs to 
fit that need. A number of the social science- 
based programs serve as technical complements to 
more traditional liberal studies, in response to 
the increasing influence of science and technology 



9 

ERLC 



44 



ERIC 



on all aspects of life. (See the discussion of 
engineering-based and social science-based pro- 
grams in the next section.) 

A number of the programs arose from the ef- 
forts of a single individual or a group of faculty 
members with professional experience in science 
policy. These individuals translated their perso- 
nal experiences into academic programs addressing 
the problems they themselves had seen in govern- 
ment and private organizations. Start-up funds 
for the programs came from a variety of sources, 
but the most frequently-named source was the Na- 
tional Science Foundation. Private foundations — 
including Sloan, Ford and Mellon — also accounted 
for a considerable proportion of the funds. 
(Funding is discussed further in Section F, 
below. ) 

C. Organizational Structure 

The organizational structure of the programs 
reflects the interdisciplinary character of the SEPP 
field. As noted earlier, the majority (11) of the 
programs are not regular academic departments, but 
centers or other organizational units located outside 
of the departmental structure in their universities. 
Five of the programs have departmental status, while 
the other five are tracks or areas of concentration 
within departments. These organizational forms are 
associated with varying degrees ot institutionali- 
zation and are key factors in shaping the character 
of the programs. 
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Departments, in general, are the fundamental 
building blocks of the university. They receive 
internal funding through their university's in- 
structional budget, are allocated a certain number 
of faculty slots, and have a significant amount of 
control of the hiring and tenure process for their 
faculty* Interdisciplinary centers and programs 
are less firmly based, as they generally are more 
dependent on outside funds or on internal funds 
from their university's organized research budget. 
In addition, they frequently share control over 
resources and faculty hiring and tenure decisions 
with departments — sometimes with negative conse- 
quences for those faculty whose work does not fit 
neatly into a single discipline. 

Those programs included in our survey which 
are classified as tracks or areas of concentration 
are the least institutionalized, since they con- 
sist of elements within the curricula of other 
departments or schools, or expressions of teaching 
and research interest on the part of specific 
individuals. Several of these (e.g., Oklahoma and 
MIT-STPP) are among the oldest of the programs in 
our study. 

As the SEPP field represents a convergence of 
interests in public policy/social science on one side 
and science and engineering on the other, it is 
perhaps not surprising that the programs derive both 
from public policy/social science traditions and from 
science and engineering traditions. Thirteen of the 
programs are based in social science schools or 
departments, mainly in political science and public 
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administration. The other eight are based in 
engineering schools or departments. Compared with 
Skolnikoff's 1969 survey of these programs there has 
been little change in these disciplinary 
affiliations. The distinction between the 
engineering-based and the social science-based 
programs is a key one (similar to that observed by 
Gohagan, et al., 1982) and appears throughout our 
analysis • 

Nearly all of the programs (19) offer a master's 
degree (either a degree in SEPP or a broader degree 
with a SEPP concentration). About half (11) also 
offer a doctorate, while only one program offers a 
doctorate but no master's. Two of the programs 
included in this study do not actually offer their 
own degrees, but rather are significant enrichment 
components of degrees offered through other 
departments. Included among the offerings are M,S., 
M,A,, M,P,A. (public administration), M.P,P, (public 
policy), and M.L.S. (liberal studies) degrees, as 
well as Engineer, Ph.D. and D.Sc. degrees. 

Most of the master's programs require 36 
semester hours of coursework, although some re- 
quire as few as 24 semester hours or as many as 
53. In general, the master's programs require at 
least one year of full-time study; however, re- 
sults of the student survey indicate that full- 
time students take an average of nearly two years 
to complete their degrees, especially if they choose 
to write a master's thesis. 
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Six of the eight engineering-based programs 
award doctoral degrees, whereas only five of the 
13 social science-based programs do so. The so- 
cial science-based programs tend to treat the 
masters as a final or professional degre2, while 
the engineering-based programs more often regard 
it as a step toward a Ph.D. There are also sig- 
nificant differences between the engineering and 
social science-based programs in the degree of 
emphasis they place on quantitative methods. Sec- 
tion D, below discusses these differences. 

Almost all of the programs have institutional 
arrangements with other departments either through 
joint, cooperating or shared faculty, or by cour- 
ses cosponsored with other departments. Another 
common feature of SEPP programs is that they serve 
as hosts for graduate students from other depart- 
ments who perform significant portions of their 
degree work in the SEPP area. Many of the SEPP 
programs likewise encourage (and in some cases 
require) their students to take courses in other 
departments, but few SEPP students appear to con- 
centrate their efforts in a single area outside 
their program. 

D. Program Orientation 

Studies in the field of science, engineering 
and public policy are often divided into two broad 
categories; "policy for science" and "science for 
policy" (Brooks, 1964). The former stresses the 
study of public and private policies related to 
the support, environment for, and control of re- 
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search, and the environment for the development 
and commercialization of new scientific knowledge 
and technologies i products. The latter emphasizes 
how scientific and technological information and 
developments influence policy in areas such as 
defense, health, environment and the economy, and 
the use of scientific tools of analysis in study- 
ing, formulating, implementing, and evaluating 
policy. 

Although most of the programs included in this 
survey contain both elements, the two receive 
different emphasis within engineering-based and 
social science-based programs. The social sci- 
ence/public policy programs concentrate more on 
"policy for science," generally attracting students 
with social science backgrounds (70 percent) and 
employing faculty a majority of whom are trained in 
the social sciences. The engineering-based programs 
concentrate on "science in policy." Their students 
are overwhelmingly (85 percent) from physical and 
life sciences and engineering and the greatest number 
of their faculty claim engineering and applied 
science as their discipline. Overall, 55 percent of 
the students who enter SEPP programs have had 
backgrounds in science or engineering. 

The admission requirements fcr SEPP programs 
tend to vary with the orientation of the program. 
The engineering-based programs all emphasize a 
strong scientific or engineering background, many 
to the point of requiring a science or engineering 
bachelor's degree. (Some leeway may be granted 
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here, where students have a nontechnical degree 
but sufficient quantitative background,) Back- 
ground in computers and economics is also helpful 
for admission to certain engineering-based 
programs. 

The social science-based programs generally have 
no science or engineering prerequisites, although 
several suggest that a technical background may be 
advantageous, A few social science-based programs 
require background in math, statistics, economics or 
government; Almost all the programs, regardless of 
orientation, require applicants to take Graduate 
Record Examinations and prefer scores above 600, A 
"B" or M B+" grade point average is also preferred by 
most of the programs. Some programs eschew precise 
requirements and merely search for interested 
candidates with strong communications and problem- 
solving skills. Requirements for Ph,D, programs are 
similar to those of the master's programs, but 
usually a bit more stringent with respect to grades. 

We obtained a direct measure of each program's 
orientation by asking the respondents to the program 
questionnaire to indicate areas in which their 
program specialized (e.g,, faculty research interests 
and course offerings). Eleven programs included 
"policy for science" (or its equivalent) as one of 
the three major areas in which thsy focused their 
efforts. In addition, nine programs listed 
environment, seven energy, and six computers and 
information. The remaining entries included health, 
international development, arms control, risk 
assessment, regulation, technology assessment, 
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innovation and the history of science and technology. 
These areas, which likely change with the comings and 
goings of faculty members and with shifts in their 
interests, were represented to about the same extent 
among engineering and social science-based programs. 
For additional detail on individual programs, see the 
SEPP Guide described earlier. 

The relative emphasis on private and public 
sector activities is another important facet of 
SEPP program orientation. The majority of both 
engineering-based and social science-based pro- 
grams reported that they prepared their students 
for positions in the public sector, principally 
the federal government. Social science-based 
Ph.D. programs indicated a primary orientation 
toward academic empl^' „-nt (with the federal gov- 
ernment a strong se^...*), while engineering-based 
doctoral programs reported greater emphasis on 
preparation for private sector positions. 

A number of the programs said that they had 
deemphasized their public sector focus in recent 
years, and had been seeking to balance more evenly 
the amount of attention given to public and pri- 
vate sector issues. A decrease both in federal 
funds for teaching and research and in positions 
for graduates has apparently driven Kiis trend. 
In addition, the shift in interest is based on the 
belief that SEPP graduates have important skills 
and services to offer the private sector which 
were being overlooked. The data from the student 
survey show no increase in private sector employ- 
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ment in recent years, but do indicate that a « • 

smaller share of 1985 graduates are employed in 
the public sector compared to 1980-84 graduates. 
A much higher percentage of these recent graduates 
work for nonprofit organizations. (See Table 3- 
26.) 

E. Curriculum Issues 

Defining the content of SEPP as an academic 
field has long been a preoccupation of educators in 
the programs covered in our study. As noted in 
Chapter One, two symposia during the past decade have 
explored issues surrounding the development of a 
common curriculum (Hartman and Morgan, 1977; Gohagan, 
et al., 1982). While such a curriculum has yet to 
emerge — and many in the field may doubt the need 
for it — the information we gathjred from the 
programs gives some indications of convergence in 
what is being taught. 

As suggested in the previous section, the 
differing traditions of the engineering-based and 
social science-based programs show up clearly in 
their curricula, and each has converged in a some- 
what difterent manner — although there are some 
overlaps as well. In general, the engineering- 
based programs use quantitative, formal policy 
analysis methodologies and address technology 
policy problems. The social science-based pro- 
grams more frequently stress a qualitative, 
descriptive approach to their subject, emphasizing 
case study analysis and an understanding of 
process . 
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Course requirements in both engineering-based 
and social science-based programs are of two types 
— distributional and core . Under distributional 
requirements students must take a certain number 
of courses of a specific type, but the student 
retains a significant power of choice within that 
type. A typical example is one engineering-based 
program which raquires its master's degree stu- 
dents to select courses from within each of three 
distributional groups: (a) engineering, science 
or applied math; (b) social science/analysis; and 
(c) engineering and public policy. Other engi- 
neering programs have similar distributional re- 
quirements. A number have specific course 
requirements, but they generally reflect a 
selection of courses from within these three — or 
similar distributional groups. 

A typical curriculum for an engineering-based 
program would then include courses selected from 
these three distributional fields. Courses from 
within group ft a M provide substantive knowledge in 
a specific scientific or technical area of concen- 
tration — for example, mechanical engineering. 
The "b" group courses are social science and ana- 
lysis courses (frequently offered through other 
departments), examples of which might include 
legal and policy analysis, decision and probabi- 
li" .ic analysis, and industrial innovation. The 
"c" group courses include those offered through or 
specifically for the SEPP program, such as quanti- 
tative research methods, systems analysis and 
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economics/ and the like, which are found in some 
form at nearly all engineering-based programs. 

An example of a student's program in an engi- 
neering-based SEPP master's program might then 
look something like the following: 



A. Engineering/Science 

(3 courses from a number c~ fields) 

B. Social Science/Analysis 

1. Legal Analysis 

2. Policy Analysis 

3 . Industrial Innovation 



C. Quantitative Research Methods 

1. Systems Analysis 

2. Quantitative Research Methods 

3. Economics 
(Any 3 courses) 

D. Thesis (or additional coursework) 



The emphasis among che courses comprising 
this engineering-based program curriculum is 
clearly on quantitative analysis. As noted, this 
represents a major difference between the engi- 
neering-based programs and those based in social 
science, a point discussed further in Chapter 
Three. Social science-based curricula do include 
courses in quantitative methods, although they are 
generally less elaborate than those in 
engineering-based programs. Among the requirements 
of various social science-based programs are quan- 
titative and empirical analysis, systems analysis, 
and computer use. 



(3 courses) 
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Specific course requirements of social 
science-based programs range from two to ten; the 
average is si: These requirements include gen- 
eral social science and public policy courses 
(such as policymaking process, decisionmaking, 
public management, economics, and organization and 
management) and SEPP-specif ic courses (for exam- 
ple, technology assessment or the policy issues 
surrounding certain technologies such as alterna- 
tive sources of energy or hazardous waste 
disposaij. Courses in history and development of 
technology are sometimes included as well, A typi- 
cal social science-based SEPP curriculum might 
resemble the following: 



A. Methodology 

1. Quantitative Aids 

2. Institutional Analysis 

3. Empirical Analysis 
(2 courses) 

B. Social and Public Policy 

1. Public Management 

2. Policy and Decisionmaking 

3. Public Administration 

4 . Economics 



C. Science, Engineering and Public 
Policy 

1 • Technology Assessment 

2. Specific S & T Policy Issue Area 



( 2 or 3 courses ) 



( e.g. , energy, environment, 
computers ) 
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3, History and Development of 
Technology 
(1 general course + electives) 
D. Thesis (or additional coursework) 

One interpretation of the differences between 
these frameworks is that the social science-based 
programs deal with specific technologies on the case 
study level, whereas the engineering-based programs 
deal with them on the more technical design or 
systems level. These differences in teaching 
approach reflect variations in the ways in which 
these two groups view the SEPP field, as well as in 
their aims i'or preparing their graduates to assume 
differing prof essioiisil roles upon graduation. 

SEPP program curricula may also be compared 
in terms of other requirements such as thesis work 
or practical experience. Ten of the program", 
offering master's degrees require a thesis, while 
the remainder provide other options for completing 
the program. Only two of the programs require 
internships to meet degree requirements. All of 
the doctoral programs require a dissertation, 
although in some cases this can result from a 
student's work under an internship. 

On a semester-hour basis almost all of the 
programs require between 30 and 36 semester-hours 
of coursework for completion of the master's de- 
gree (although as noted earlier, the range is as 
high as 53 and as low as 24 plus thesis). Doc- 
toral programs generally require a minimum of 36 
semester-hours of coursework beyond the master's 
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degree, qualifying exams, 12 semester-hours of 
dissertation research and the successful comple- 
tion and defense of a dissertation. 

F. Institutional Support 

Internal institutional support — from the 
cognizant dean, provost or other official in the 
university administration — is key to the survi- 
val and success of SEPP programs. Such support, 
expressed both in tangible form and in symbolic 
ways, is important to university endeavors in all 
academic fields, but has special significance to 
SEPP because of its status as a nontraditional, 
interdisciplinary area of study and inquiry. Se- 
veral programs reported weathering difficult times 
in the late 1970s, caused by inflation and decli- 
ning student enrollments. Program heads noted 
that support from university administrators who 
understood the purpose and value of their program 
was particularly helpful during this period in 
resisting the tendency to go "back to basics," and 
cut back on university support for activities 
outside of the academic mainstream. 

The financial data obtained from the programs 
mirror the difficulties of the late 1970s and 
early 1980s, but the overall funding picture (al- 
though based on somewhat fragmentary data) is 
reasonably bricht. Fifteen of the 21 programs in 
the study responded to a questionnaire item 
requesting data on program funding by source for 
three periods: 1976-77, 1979-80 and 1982-83. For 
10 of the programs, the data covered all three 
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periods. Of these, four reported sustained fund- 
ing growth across all three periods, four indi- 
cated increases between 1976-77 and 1979-80, fol 
lowed by reductions in 1982-83, and two indicated 
initial reductions followed by growth. None of 
the programs showed a sustained reduction over all 
three periods, and all showed net growth (in cur- 
rent dollais) from 1976-77 to 1982-83. 

Although external funding was an important 
component of the budgets of nearly all of the SEPP 
programs, primary support for the majority of the 
programs came from internal university funds. On the 
average, the 15 SEPP programs in our study from which 
usable financial data were obtained received more 
than half (55 percent) of their funding internally in 
1982-83. Federal funding accounted for nearly a 
quarter of SEPP program support, while foundations 
and industry provided 13 percent and 9 percent, 
respectively. (The data do not permit us to 
distinguish research support from support for 
teaching — a difficult distinction to make at the 
department level in most universities, in any case.) 

Federal funding (including both project and 
institutional grants) is an important factor to the 
SEPP community. All but one of the SEPP programs 
responding had received federal funds at some point 
in their existence, and only two were not receiving 
them in the most recent survey period (1982-83). It 
appears, however, that federal funding as a fraction 
of overall program funding, is declining. Of the 
nine programs that cported receiving federal furling 
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receive a smaller share of their funds from federal 
sources than they had in this earlier period. The 
federal share of total SEPP funding stood at 34 
percent in 1976-77; as noted above, it was down to 23 
percent in 1982-83, 

Foundation support also plays a major role. 
Twelve of the 15 reporting programs had received 
foundation funding, nine had received it during the 
most recent period. Significant, too, is the fact 
that nine of the 15 programs had received industrial 
funding at some point during the period reviewed, and 
six were receiving such support in 1982-83. 
Foundation and industry support went to both 
engineering-based and social science-based programs. 
It is interesting to note that while the percentage 
of SEPP program funding reportedly coming from 
industrial sources is the smallest of all the 
categories reported (9 percent in 1982-83), it is 
greater than the industry share of overall university 
R&D support (5 percent in 1984; NSF, 1985). 

Early sources of support for academic SEPP 
programs included the National Science Foundation 
(NSF), whose "University Science Planning and 
Policy Program" provided almost $2 million to 14 
universities in the 1970s, and the Alfred P. Sloan 
Foundation, which put nearly $9 million into 
engineering-based STS programs on 24 campuses. 
Five of the programs in our study — the MIT 
Technology and Policy Programs, and the programs 
at Washington University, Cornell, Carnegie- 
Mellon, and George Washington received funding 
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from these sources. While these infusions of 
funds were important, our findings support the 
point made by William P. Darby of Washington 
University that: 

Programs like this tend to require a 
substantial commitment 2nd support from the 
institution. Money from foundations can 
start a program, but it takes the institution 
to say 'we will stand behind you' for a 
program to last. (Bereiter, 1983) 

G. Scale 

Another element related to institutional 
support is the scale of the programs in terms of 
the numbers of students and faculty directly in- 
volved and the breadth of involvement of faculty 
from other departments in SEPP teaching and re- 
search. The differences in the character and 
organizational form of the various programs (pro- 
grams, departments and tracks) makes this a 
difficult matter about which to generalize across 
programs • 

The programs range in size from operations 
with a single full-time faculty member to some 
with 10 or more full-time faculty (the "argest has 
16). Conventional wisdom would suggest that 
greater size brings stability, and certainly those 
programs dependent on the interests of a single 
faculty member are vulnerable to his or her depar- 
ture. Nevertheless, as indicated above, several 
of the oldest programs among the 21 in the study 
were among the smallest and least institution- 
alized. 
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On the average, the SEPP programs in the study 
have about a half-dozen full-time faculty. Most make 
extensive use of joint, cooperating, adjunct or 
affiliated faculty based in other departments, whose 
numbers often equal or exceed those of full-time SEPP 
faculty. About two-thirds of the full-time SEPP 
program faculty are reported to have tenure. In the 
absence of growth, this leaves little room for new 
faculty, including those trained by SEPP programs. 
Substantial differences exist among the programs in 
their influence over faculty hiring and tenure 
decisions. Interdisciplinary programs whose faculty 
come from or share their time with academic 
departments face special difficulties in this 
respect. The student-faculty ratio in the 
engineering-based programs is approximately 7:1, 
whereas the ratio for social science-based programs 
is approximately 6:1. 

The numbers of students enrolled varies 
greatly among programs, from a low of two full- 
time students at a couple of the programs to more 
than 150 full-time students (and even more part- 
time) at some others. Twelve programs have fewer 
than 10 full-time students, although two of these 
programs have substantial numbers of part-time 
students. Figure 2-2 presents information on the 
number of graduates from the programs included in 
this survey for the period 1974 to 1983 by two- 
year intervals. 
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FIGURE 2-2. 



NUMBER OF SEPP GRADUATES 

total for «och two y«ar*. both digrwi 




•1974-5 »1 976-7 • 1978-9 • 1980-1 •19BZ-3 

Note: The numbers shown in this figure ex- 
ceed those in the student survey discussed in 
Chapter Three since they include programs for 
which student name and address lists were not 
available. 

H. Program Objectives and Goals for Graduates 

In spite of the diversity among programs — 
the range of organizational forms, the differences 
in approach and curriculum between engineering- 
based and social science-bc.3ed programs, and the 
difficulty in classifying them into more than a broad 
area of study — there is considerable similarity 
among the expressed objectives of the programs in the 
study. Virtually all of the responses to the ques- 
tionnaire item on this subject may be grouped under 
four headings: 

(1) Conducting interdisciplinary research and 
teaching on issues of science, technology/ 
and public policy; 
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(2) Enhancing the education of engineers and 
scientists in the context of the social 
implications of science and engineering; 

(3) Enhancing skills of public managers and 
policy analysts to handle issues with 
scientific and technological content; and 

(4) Educating individuals who will provide 
policy advice on issues of science, 
technology and public policy. 

These rather modest-sounding objectives are 
actually quite ambitious. Although these goals 
overlap to some extent, not every program embraces 
all of them; in fact, there would seem to be some 
difficulties in serving both (2) and (3) simulta- 
neously within a single program. Nevertheless, 
the broad sharing of program objectives is impor- 
tant evidence that suggests the programs are part 
of a single field, and that the concept of SEPP 
does have a commonly held meaning in at least this 
portion of the academic world. 

Robert P. Morgan (1983), founder of the De- 
partment of Technology and Human Affairs (now 
Engineering and Policy) at Washington University, 
has provided one view of what SEPP education 
should be. According to Morgan, its mission is to 
provide a: 

. . .holistic education, not a series of course 
fragments, but a coordinated big-picture view of 
the relationship between technology and society, 
and a broader perspective than conventional 
engineering and social science provide. 

At the same time, Morgan asserts, a SEPP 
program should provide the opportunity to gain a 
significant degree of understanding in a particu- 
lar problem area, while learning to apply market- 
able technical skills, such as technology 
assessment, computer modeling, decision analysis 
and more. Graduates must be literate and articu- 
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late, and understand how U.S. and global science 
and technology systems work. Morgan does not 
advocate standardization of SEPP curricula, how- 
ever, noting that it could diminish the vitality 
of the area and ruin the "distinctive flavor[s] u 
of the individual programs. 

Apart from the question on goals, our program 
questionnaire also asked the program directors to 
describe the types of careers and institutional 
settings for which they sought to prepare their 
graduates. The responses to this item indicated 
significant differences among the programs, par- 
ticularly with regard to master's versus doctoral 
training. As in most other fields, the master's 
degree is regarded as a professional degree, while 
the doctorate is an academic or research degree. 

Both engineering-based and social science-based 
programs indicated that they were preparing their 
master's students for careers in government 
(particularly at the federal level), in consulting, 
or in private firms. The primary aim of many of the 
programs is to prepare students for a role in SEPP 
issues at the federal level. Preparation for 
consulting or other work in the private sector was 
generally regarded as secondary; in many cases it 
seemed the firms to which the SEPP graduates might go 
were working for the federal government, f jate and 
local governments and nonprofit organizations were 
also mentioned, but less frequently. 

As in more traditional fields, SEPP doctoral 
programs (particularly those that are social sci- 
ence-based) believe they are preparing their 
graduates for academic careers — although many 
apparently recognize the skills acquired by their 
graduates would also serve them well in govern- 
ment, consulting and nonprofit organizations. 
Doctoral programs place greater emphasis on the 



<?4 



47 



research nature of their degrees as preparation 
for roles in these sectors, while master's pro- 
grams emphasize the acquisition of analytic 
skills. 

When asked to specify the skills they deemed 
to be important for professional practice in the 
SEPP field, the program heads, not surprisingly, 
listed first those taught through their core cur- 
ricula: analytic techniques (both quantitative 
and qualitative), economics, organization and 
management, and knowledge of specific areas of 
science and technology. Some of the most essen- 
tial skills identified by the SEPP program heads, 
however, are not addressed in any of the cur- 
ricula. Nearly all respondents cited communi- 
cations skills, particularly writing skills, as 
being important for a SEPP professional. None of 
the programs require communications or writing 
courses per se, and although all offer the option, 
the master's programs do not generally require the 
writing of a thesis. Also mentioned as important 
for the SEPP professional were such skills as 
creativity, clear thinking, flexibility and ethi- 
cal judgment, skills seldom taught directly at 
cither the undergraduate or graduate levels. 

In all, the programs seem to be preparing 
their students to be problem-solvers, whether 
decision-makers themselves or analysts in the 
service of other decision-makers. Their realm is 
the policy process or the analytic context of 
policy problems. Their expertise is not compre- 
hensive knowledge within a narrow field, but a 
generalises ability to work with a set of tools 
— methodologies, analytic techniques and concep- 
tual experiences — to approach, understand and 
solve public policy problems involving science and 
technology. Using the results of the student 
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survey Chapter Three describes the ways this pre- 
paration is put to use. 

I* References 

Bereiter, Susan. "Engineers with a 
Difference," IEEE Spectru m, Vol. 20, No. 2, 
(February) 1983. 

Brooks, Harvey. "The Scientific Advisor," in 
Scientists and National Policy-Makinq , edited by 
Robert Gilpin and Christopher Wright, Columbia 
University Press, New York, NY, 1964. 

Gohagan, John K. , et al., "Science and Tech- 
nology," in Research In Public Policy Analysis and 
M anagement , edited by John P. Crecine, JAI Press 
Inc., Greenwich, CT, 1982. 

Hartman, Eric B. and Robert P. Morga>. (eds.), 
Proceedings, Conference on University Education 
for Technology and Public Policy , Department of 
Technology and Human Affairs, Washington Univer- 
sity, St. Louis, MO, 1977. 

Heitowit, Ezra D. Science, Technology and 
Society: A Survey and Analysis of Academic Acti - 
vities in the U.S., Cornell University, Ithaca, 
NY, 1977. 

Morgan, Robert P. "Whatever Became of Uni- 
versity Education for Technology and Public 
Policy?" Change , (July/August, 1983). 

National Science Board, Science Indicators — 
The 1985 Report , National Science Foundation, 
Washington, DC, 1985 

Roy, Rustum and Joshua Lerner. "The Status of 
STS Activities at U.S. Universities," Bulletin of 
Science. Technology and Society , Vol. 3, 1983. 



ERLC 



49 

Skolnikoff, Eugene B. "University Programs in 
Science and Public Policy/ 1 in Science and Public 
Policy in The American University , edited by 
Lynton K. Caldwell and associates, Indiana Univer- 
sity, Bloomington, IN, 1969. 

Stroh, Peter A. A Survey of Programs in 
Technology and Human Affairs in American Univer - 
sities , MIT Center for Policy Alternatives, Cam- 
bridge, MA, 1974. 

U.S. Congress. House Committee on Science 
and Astronautics, Subcommittee on Science, Re- 
search and Development. Teaching and Research in 
the Field of Science Policy — A Survey . A staff 
study, 92nd Congress, 2nd session, Washington, DC, 
U.S.: GPO, 1973. 



ERIC 



67 



Chapter Three 

GRADUATE EDUCATION 
AND CAREERS 



A. Introduction 

What kinds of individuals pursue graduate study 
in the field of science, engineering and public 
policy? What are their backgrounds? What sorts of 
career paths do they follow? How do they view the 
education they received and their experiences in the 
SEPP programs? What differences are there among the 
students attracted to the various programs, in 
particular between the students of the engineering- 
based programs and those of the social science-based 
programs? How have SEPP students and their career 
patterns changed over the years? The student survey 
answers these and other questions about the most 
important products of the SEPP programs — the 
students they educate and train. 

As noted in Chapter One, 16 of the 21 SEPP 
programs were able to provide lists of their gra- 
duates and current and former students who had 
completed at least one year of study. We surveyed 
these individuals — nearly 1,500 in all — by mail 
questionnaires. We received 551 usable responses, a 
response rate of slightly less than 50 percent 
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(excluding the approximately 300 questionnaires 
returned as undeliverable). Fifty-two percent of 
these responses (287) came from students of the six 
engineering-baseu programs providing lists, while 48 
percent (264) were from students of the ten social- 
science-based programs whose student lists we 
received. Tabulations based on these responses s^rve 
as the basis of this chapter. We also incorpora^J 
comments many of the respondents wrote on the ques- 
tionnaires, as well as qualitative information 
obtained through personal interviews with 35 of the 
respondents. 

The questionnaire asked for information about 
the following areas: (1) the backgrounds, motiva- 
tions, and academic preparation of students entering 
SEPP programs; (2) the students' perspectives on the 
programs, including their experiences and their 
assessments of aspects of the curriculum; and (3) the 
career paths they have followed since leaving the 
SEPP programs. Most of this chapter focuses on these 
themes. The last section, which discusses the SEPP 
graduates in the professional marketplace, includes 
some observations based on discussions with employers 
of SEPP professionals. 

Significant differences appeared, as might be 
expected, in comparing master's and doctoral stu- 
dents, and also in comparing students from engi- 
neering-based and social science-based programs. The 
factors are related: the engineering-based programs 
place greater emphasis on doctorates, while the 
social sciance-based programs operate predominantly 
at the master's degree level. Among the respondents 
from engineering-based programs, just over half (54 
percent) were master's graduates, while slightly less 
than half (46 percent) were at the doctoral level. 
Among e fro~i social science-based programs, the 
majority (86 percent) were at the master's level and 
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relatively few (14 percent) were doctoral graduates 
or students. 

B. Characteristics of the Respondents 
1. Distribution by Programs 

Table 3-1 summarizes the major characteristics 
of the survey respondents.* An important feature of 
the SEPP student population, and of our sample, is 
the disparity in size among the programs. Response 
rates were fairly consistent across all 16 programs 
included in this portion of the study and nonrespcn- 
dent bias does not appear to be a major factor. As 
can be seen in the table, the number c * respondents 
from each program ranges quite widely — from seven 
at Georgia Tech's small and recently established 
Program in Technology and Science Policy to 113 at 
Stanford f s Department of Enqineering Economic 
Systems, which is much larger and has been granting 
degrees since 1967. 

The experiences and attitudes of the Stanford 
graduates (as well as the graduates of several other 
large, older programs and recent students of the 
Ea^*-?rn Michigan program) thus have a much larger 
influence on the survey results than those of newer 
and smaller programs. To the extent that the smaller 
programs differ in styl£ and substance from the 
larger ones, the findings of the survey as a nole 
may not reflect these differences. At the same time, 
the sr>axl numbers of respondents associated with some 
of the programs make generalizations about the gra- 
duates of these programs somewhat risky. Despite 
these caveats, the survey — che first ever of this 
population so far as is known — yielded many inter- 
esting and potentially significant results. 



^Tables for Chapter Three will be found in 
Appendix Five, at the end of this report. 
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2 . Demographics 

In demographic terms, (as shown in Tables 3-2 
through 3-5), the respondents are a fairly homoge- 
neous group. They are relatively young: more than 
half (55 percent) are between 25 and 34 years old, 
and another third (34 percent) are between 35 and 44. 
They are also predominantly male (72 percent), white 
(89 percent), and native-born U.S. citizens (92 per- 
cent). The age distribution is not surprising since 
mcst of the programs are less than 20 years old. The 
distribution by gender is consistent with the overall 
picture in science and engineering; and the relative 
lack of minority representation is also similar to 
the situation in other science and engineering 
fields. According to Science Indicators — The 1985 
Report (NSF, 1985), Blacks constituted only 3 percent 
of all U.S. scientists and fewer than 2 percent of 
the nation's engineers in 1983. What is striking 
however, is the overwhelming percentage of native- 
born U.S. citizens enrolled in these programs as 
compared with engineering graduate programs which 
typically have 50-60 percent of their students com- 
prised of foreign born nationals. 

Respondents from engineering-based and social 
science-based programs did not differ significantly 
\ cn respect to age, citizenship and racial/ethnic 
background. But this was not true for gender. Men 
constituted four-fifths of the respondents from engi- 
neering-based programs, while women represented one- 
fifth. In social science-based programs, the 
distribution was different, with slightly less than 
two-thirds (63 percent) men and the rest women. (See 
Table 3-3.) These proportions are comparable to the 
proportions of men and women graduate students in all 
engineering fields (89 percent men, 11 percent women) 
and in the social sciences (55 percent men, 45 
percent women), as reported in NSF statistics for 
1983. 
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To assess how the characteristics of SEPP stu- 
dents may have changed over time, we divided the 
respondents for whom data were available into four 
cohorts, according to the year they completed their 
SEPP education: (1) before 1977 (160 respondents, 30 
percent of the total); (2) between 1977 and 1980 (124 
respondents, 23 percent); (3) between 1980 and 1984 
(3 64 respondents, 30 percent); and (4) 1985 or later 
(91 respondents, 17 percent). When these cohorts 
were compared with respect to citizenship, ethnicity, 
and age while enrolled as students, no significant 
differences appeared. As Ta^le 3-6 shows, however, 
the cohorts differ somewhat with regard to gender. 
The more recent groups include a somewhat larger per- 
centage of women. 

3. Type of Degree Sought and Status 

More than two-thirds of the respondents (70 
percent) were master's students, while the remaining 
30 percent were doctoral students. Most (85 percent 
of the master's students and 75 percent of the 
doctoral students) had completed their degrees, 
although a significant share were still in process. 
Among the respondents from engineering-based pro- 
grams, just over half (54 percent) were master's 
students, while among social science-based programs, 
master's graduates accounted for the overwhelming 
majority of respondents (86 percent). There were 
relatively few dropouts among the respondents. Only 
about 10 percent of all the respondents indicated 
that they had dropped out of a program with no 
intention of completing a SEPP degree. The dropout 
rates did not differ significantly between students 
from engineering-based programs and those from social 
science-based programs. 

Those students who had stopped working on their 
degrees gave three primary reasons: (1) changing to 
a different field, either to seek better job opportu- 
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nities or to pursue different interests (26 percent); 
(2) financial problems (16 percent); and (3) 
accepting employment before completing the degree (16 
percent). In general, respondents from engineering- 
based programs were somewhat more likely to have 
dropped out in order to change to another field, 
while those from social science-based programs tended 
to drop out in order to accept employment. 

About 10 percent of the respondents reported 
that they had gone on for further study following 
their SEPP degrees. Two percent had received an 
M.B.A. degree; two percent a law degree; and the 
remainder a variety of other degrees. Since a large 
share of the respondents are young and relatively 
recent SEPP graduates, one might expect others to 
eventually supplement their SEPP education as well. 

C. Perspectives on SEPP Education 

1. Undergraduate Backgrounds 

As may be seen in Table 3-7, more than 50 per- 
cent of the respondents came from undergraduate 
backgrounds in the sciences and engineering (26 
percent from engineering; 18 percent from physical 
sciences; 9 percent from life and biomedical sci- 
ences). Most of the remaining students have un- 
dergraduate backgrounds in the social sciences (39 
percent) and humanities (7 percent). 

Engineering-based programs attracted mainly 
undergraduate engineering and science majors to their 
graduate programs (72 percent), while social science- 
based programs drew most of their students (68 
percent) from undergraduate majors in social sciences 
and humanities, as w» \ lb, to a lesser extent, 
physical and life s. A .nces and engineering. (See 
Table 3-7.) 

In general, "like attracts like." As described 
in Chapter Two, a number of the engineering-based 
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programs include undergraduate training in engi- 
neering amonj their admission requirements. Beyond 
this, it seems likely that programs with an emphasis 
on quantitative methods do not appeal to students who 
lack a mathematical orientation and a strong under- 
graduate background in quantitative methods. At the 
same time, some students with a technical bent may 
find a social science approach to SEPP too demanding 
in terms of verbal skills and too light on methods 
development. Several alumni of a social science- 
based program housed at a technical university com- 
plained of "too much reading and too many papers." 

These differences are reflected in the dis- 
tributions of undergraduate backgrounds among men and 
women. Almost two-thirds of the women respondents in 
the study have undergraduate degrees in the social 
science and humanities. (See Table 3-8.) Among the 
remaining one-third, the majority have bachelors 
degrees in the physical sciences (16 percent of the 
total) and life, biological and medical sciences (9 
percent). Only 5 percent of the women respondents 
held undergraduate degrees in engineering. In sharp 
contrast, a majority of the men (61 percent) brought 
undergraduate science and engineering degrees to 
their SEPP programs, while only 38 percent came with 
undergraduate degrees in the social sciences or the 
humanities • 

2. Choosing a SEPP Program 

Although the programs are primarily vocational 
in nature — i.e., their role is to train people for 
jobs, not educate them in a discipline — most 
entering students did not come to the programs with 
strong and focused career goals. In response to a 
question about motives for choosing to pursue 
graduate study in the SEPP field (see Table 3-9), a 
plurality cited "interest in societal problems" and 
"the desire to apply their technical skills to 
societal problems." Overall, 44 percent of the 



ERIC 




58 



respondents named one of these two factors as their 
principal motive. 

Those respondents who came from undergraduate 
backgrounds in science or engineering were somewhat 
more prone to cite these two factors, especially the 
second, than those from other backgrounds (see Table 
3-10). More than half (52 percent) of the under- 
graduate science and engineering majors responded in 
this manner, compared to 36 percent of those from 
other backgrounds. Even though approximately 25 
percent of the students in the engineering-based 
programs come to those programs with undergraduate 
degrees in the social sciences or humanities (and 
might be assumed to have weaker quantitative skills), 
only 8 percent of the respondents selecting 
engineering-based programs said they did so in order 
Lo acquire specific skills (Table 3-9). 

Interview data on this question reinforce the 
impression that many students, particularly at the 
master's level, entered their SEPP programs to pursue 
an interest in social or policy aspects of science 
and technology (or a related area, such as energy or 
environment), without a clear vocational goal beyond 
the degree. Rather than seeing themselves as seeking 
to enter an established profession — and becominc , 
for example, engineers, lawyers, chemists, psycholo- 
gists or accountants — these students indicated a 
desire "to contribute to better social use of 
technology." Many came upon the program they entered 
more by chance than by a systematic search. Few 
applied to more than one SEPP program. 

The interview responses are telling. As one 
interviewee exclaimed when asked why he had selected 
a particular SEPP program, "I became aware of these 
programs after I got into one." Another commented, 
"I didn't know about other programs until I got your 
list." Many respondents with natural science and 
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engineering backgrounds reported that, as they com- 
pleted their undergraduate degrees, they began to 
realize that they did not want to devote their 
careers strictly to the practice of science or engi- 
neering. They began to search, often without much 
guidance, for ways to use their technical backgrounds 
and interests in a different type of career, one they 
felt might be less confining intellectually or mofe 
relevant socially. Some shared a general concern 
with societal problems and a feeling that science and 
technology were important but were not being handled 
very well by government and society. They saw a SEPP 
program as an opportunity to enter the policy arena 
in a way that took advantage of their technical 
background. 

Interviews with SEPP students from social 
science and humanities backgrounds indicated that 
many came to their programs by different routes, 
looking first at the public policy domain, and second 
at the science and technology aspects,* Some of these 
students did not become interested in SEPP until 
after entering a program in which 3EPP was one of 
several tracks. They may have come to their SEPP 
program through a particular course which stimulated 
their interest or through contacts with fellow 
students. 

While most of the respondents seemed reasonably 
pleased with their choice of programs, some expressed 
regret at not having had an opportunity to compare 
SEPP options. Few were aware of the differences 
between engineering-based and social science-based 
programs or of other dimensions of the field. "If I 
had it to do all over again," said one interviewee, 
"I would go and visit other [SEPP] programs and talk 
to other students." 

Women seem to come to the SEPP programs with a 
somewhat different agenda than men. Since fewer 
women respondents possessed undergraduate degrees in 
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science or engineering, it is not surprising that a 
smaller proportion cited "applying technical skills 
to societal problems" as a motivation fo pursuing 
SEPP graduate study. At the same time, women were 
twice as likely as men to cite "career change" among 
their motives, although the numbers are rather small 
— 11 percent of the women and 5 percent of the men. 
Table 3-11 presents the figures. 

3. Areas of Study 

In identifying the SEPP programs for this study, 
we chose to exclude sector-specific programs — that 
is, programs focusing on single policy areas such as 
energy, public health, computers, etc. The fields of 
concentration reported by their students reflect the 
interdisciplinary approach to the teaching of SEPP in 
the programs studied. Among the six topical areas 
most frequently listed by respondents as their area 
of primary specialization, only two were sector- 
specific. As Table 3-12 shows, these areas were (in 
order of importance): (1) quantitative methods, 
(2) science and technology policy, (3) energy, 
(4) environment, (5) technology and social impact 
ass ssment, and (6) management of technology. 

Differences in areas of specialization clearly 
characterize engineering-based and social science- 
based programs. As Table 3-12 illustrates, 
quantitative methods was by far the most frequently- 
listed primary area of specialization among 
respondents from engineering-based programs; 27 
percent of these respondents listed it first. Among 
respondents from social science-based programs, 
science and technology policy was the top-listed area 
(with 22 percent), while quantitative methods was 
sixth, with only 7 percent. If one looks not just at 
the first-ranked area, but at the top three areas of 
specialization listed by respondents, this 
distinction becomes even sharper. In some 
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engineering-based programs as many as 90 percent of 
respondents included quantitative methods f while in a 
number of social science-based programs, less than 10 
percent did so. 

Substantial differences in areas of speciali- 
zation were reported by men and women, again 
apparently associated yith the differences in 
undergraduate backgrounds. Table 3-13 presents the 
data. Nearly 20 percent of the men listed quantita- 
tive methods as their primary area, while only 6 
percent of the women did so. Science and technolcgy 
policy was the most-f requently listed area among 
women; it ranked third among the men. 

Some differences in areas of specialization also 
appear in the cohort analysis — although the reasons 
for these differences are not clear (See Table 3-14), 
Among the students in the earliest cohort (pre-1977) 
more than a quarter (26 percent) listed quantitative 
methods as their primary area of specialization. 
Subsequent cohorts show much smaller percentages with 
this specialization, down to 7 percent in the most 
recent (1985 and later) group. This may reflect 
changes in students' interests and orientations, or 
it may oe due simply to the predominance of 
quantitatively-oriented students (especially from 
Stanford, the largest and also one of the oldest 
engineering-based programs) in the earliest cohort. 

The up-and-down patterns of energy and envi- 
ronment (Table 3-14), are more easily understood. 
Both of these areas peaked among middle cohorts (late 
1970s and early 1980s) and then fell back, reflecting 
the place of these areas on the nation's agenda. 
Other trends are the increased interest in technology 
and social impact assessment among the more recent 
students and the dip in science and technology policy 
specializations . 
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4, Views on Curriculum Issues 

One goal of this study was to examine aspects of 
the curricula of the SEPP programs in light of the 
experience their graduates have gained as working 
professionals. In addition, we hop'.d that the 
respondents would also provide t^nr perspectives on 
the type of undergraduate preparation necessary for 
successful graduate study in SEPP. 

Table 3-15 displays respondents* rankings of the 
undergraduate courses or skills which they felt were 
most important for SEPP graduate study. At the top 
is economics, cited by 64 percent of the engineering 
respondents and 51 percent of the social science 
respondents. Close behind are statistics (ranked 
second by the engineering students and fifth by the 
social science students) and English composition 
(fifth among engineers and first among social scien- 
tists). Other rankings are fairly predictable, with 
engineering students ranking calculus and engineering 
highly and social science students giving the edge to 
political and social science courses. 

When asked to comment on the importance of 
different aspects of the SEPP programs to their 
professional success, respondents from both engi- 
neering and social science-based programs rated their 
coursework most highly. (See Table 3-16.) 
Engineering respondents, however, rated thesis 
research next, followed closely by contact with indi- 
vidual professors. Among social science respondents, 
contact with individual professors was tied with 
coursework for first place, while independent 
projects were listed second and thesis research 
fifth. 

To explore students 1 perspectives on the thesis 
experience more deeply, we included a separate item 
on this subject on the questionnaire. (See Tables 3- 
17 and 3-18.) Sixty-four percent of all respondents 
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either had written or were writing a thesis. Nearly 
three-quarters (73 percent) of the respondents from 
engineering-based programs reported doing theses, as 
compared to just over half (56 percent) of the social 
science-based respondents. (As noted earlier, there 
was a significantly higher proportion of doctoral 
students among the respondents from engineering-based 
programs . ) 

As Table 3-18 indicates, respondents from both 
engineering-based and social science-based programs 
regarded their thesis research as an important educa- 
tional mechanism, but did not feel it was especially 
important in contributing to their career performance 
(although engineers were somewhat more positive about 
this than social scientists, consistent with the data 
in Table 3-16). Further, relatively few — either 
among engineering-based or social science-based 
students — indicated that their theses were particu- 
larly helpful in obtaining their first job. This 
suggests that the programs might wish to consider an 
internship project option which would incorporate the 
value of the thesis as an educational tool with the 
practical experience of an internship as a means of 
career preparation. 

In a separate item, the questionnaire asked 
respondents to rate the importance to their job 
performance of various classes of analytic methods 
they may have studied. The results of this asses- 
sment are presented in Table 3-19. Economic anal- 
ysis, which was rated highest as an undergraduate 
prerequisite, also received the highest rating in 
this question. Other methods the respondents 
ranked highly included: policy and organizational 
analysis, statistics, modeling and simulation, and 
technology assessment. As expected, students from 
engineering-based programs regarded such quantita- 
tive areas as modeling and simulation, statistics 
and risk assessment as particularly important, 
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while those from social science-based programs 
found greater value in such areas as technology 
assessment and social/behavioral analysis. 

Respondents answered several questions aimed 
at gaining an overall evaluation of their SEPP 
graduate education. As shown in Table 3-20, 80 
percent of the respondents found their SEPP educa- 
tion to be very useful or useful in "expanding 
[their] understanding of science, technology, and 
public policy." Only about half of the respon- 
dents, however, indicated that their education was 
useful either in obtaining their first SEPP job, 
or in preparing them to do that job. 

Since many of the respondents were already 
employed when they received their SEPP degrees and 
others either had not yet completed their programs 
or were not employed in SEPP-related jobs, this 
response should be viewed with some caution. In- 
deed, if one excludes those who indicated that the 
question did not apply to them, nearly two-thirds 
of the respondents answered "useful" or "very 
useful." Responses of engineering-based and 
social science-based students to these questions 
are fairly similar. 

A somewhat different means of assessing che 
SEPP programs was sought thrc jgh a question which 
asked respondents what type of degree they felt 
would best prepare them for work in the SEPP 
field. (Table 3-21.) The responses suggest a 
reasonable degree of satisfaction. Given tb^se 
choices, nearly half (49 percent) of the tea ion- 
dents indicated that they felt their own SEPP 
degree would be the best preparation, while 
another five percent said a SEPP degree from 
another program would have better prepared them 
for work in the SEPP field. 
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Responses to this question differed widely 
among programs. At one end of the scale, 80 
percent of the respondents from one program indi- 
cated that the degree from their program was the 
best form of preparation for a SEPP career, while 
at the other end f only 23 percent of the respon- 
dents from another program did so. On the whole, 
students from engineering-based programs were 
somewhat more positive about their own programs 
than those from the social science-based programs. 
Fifty-five percent of engineering-based respon- 
dents chose the "same SEPP degree" response, com- 
pared to 43 percent of the respondents from social 
science-based programs. 

What alternatives look good to those SEPP 
graduates who felt,, a different degree would have 
better prepared tbem for work in the SEPP field? 
Across all programs, the second most attractive 
degree (after SEPP) is the M.B.A., with about 10 
percent of the respondents (both engineers and 
social scientists) stating that this would have 
been the best training for SEPP work. Another 10 
percent indicated a Ph.D. in science or engi- 
neering would be the best training for SEPP work. 
About 7 percent thought that an M.S. in engi- 
neering might have afforded better preparation, 
and 6 percent (mainly from social science-based 
programs) said an M.S. or Ph.D. in the social 
sciences or humanities would have been better 
preparation . 

Can these results be extended to represent a 
measure of satisfaction with SEPP programs? And 
if so, how does this level of satisfaction, 54 
percent indicating a SEPP degree was the best 
preparation, compare with other areas of profes- 
sional education? In the absence of similar 
assessments of student satisfaction with other, 
more widely-available degrees, such as M.B.A.s or 
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M.P.A.s, or with comparable nontraditional degrees 
in f for example, environmental or health policy, 
it is difficult to weigh these results. At the 
least, however, they do seem to rule out any 
widespread negative perceptions and disaffection 
among SEPP alumni and suggest that most feel they 
have been well-served by their education. 

One way to put this study in context is to 
compare U tea recent study at Harvard 
University. The John F. Kennedy School of Govern- 
ment recently completed a survey of its 1971 
through 1984 graduates. The Kennedy School offers 
a broad oublic policy curriculum with more than a 
dozen areas of concentration, one of which is 
SEPP. 

The Kennedy School survey posed the ques- 
tion: "Given what you know now about your career 
development and graduate education, would you 
attend the JFK graduate school today?" More than 
three-fourths of the respondents said "Yes." In 
addition, 85 to 90 percent of the Harvard respon- 
dents indicated that they were very or fairly 
satisfied with their: overall career directions; 
level of responsibility (at current job); earn- 
ings; and the substantive content of their work. 
Writing and editing are the most valuable skills 
for JFK graduates. Their survey responses showed 
that the most important things they learned at the 
Kennedy School besides writing are systematic 
thinking and decision analysis. 

No clear trends emerged from comparing the 
cohorts' evaluation of how well their programs 
prepared them fc work in the SEPP field. In 
gender comparisons, 44 percent of female 
respondents think the program they attended was 
the best means of preparation for work in the SEPP 
field, compared with 52 percent of the men (see 
Table 3-22). A SEPP program elsewhere sounded 
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more attractive to 7 percent of the won»en and 4 
percent of the men* Comparisons of satisfaction 
levels among men and women seemed to reflect the 
higher proportion of men in engineering-based 
programs (whose students reported slightly higher 
levels of satisfaction). 

One difference in the views of women and men 
appeared in the choice of alternatives to a SEPP 
degree. Eighteen percent of the women respondents 
felt they would have been better prepared for a 
SEPP career by a master's degree in science or 
engineering, while only 9 percent of the nen gave 
this response. It may be that at the master's 
level, women feel the need for more technical 
substance in their SEPP curricula, while men (more 
of whom have undergraduate engineering or science 
degrees) are seeking to apply the technical skills 
they already possess. 

D. Career Paths 

What types of career paths do SEPP graduates 
follow? How many actually work in the SEPP field? 
What kinds of jobs are available to them, and how 
satisfied are they with their work? A key element 
of the student survey was directed at answering 
these questions. 

1. Field of Employmen t 

More than half of all respondents (62 per- 
cent) indicated that f-hey are currently employed 
in the SEPP field. Sixty percent of the respon- 
dents not currently employed in SEPP positions 
indicated they would like to be. Thus, four- 
fifths (80 percent) of the respondents indicated 
that they either were or would like to be working 
in the SEPP field. 

For some alumni, SEPP has become (or perhaps 
always was) a secondary interest; therefore, they 
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choose not to work in a SEPP position. About two- 
fifths of those working outside the SZPP field, 
however, indicated that they were either unable to 
find a satisfactory position in the field or they 
simply found that they could earn a higher income 
elsewhere. The proportion of male SEPP respon- 
dents working in the field (55 percent) is signif- 
icantly higher than that of female respondents (43 
percent). Also, the percentage of doctoral 
respondents working in the SEPP field is higher 
than that of master's respondents. 

2. Sectors and Employers 

Tables 3-23 and 3-24 show that the largest 
share of SEPP graduates (some 40 percent overall) 
wcrk in the private sector, about half in small 
businesses (primarily, it would appear, consulting 
firms), and half in larger business and industry. 
About one-fourth (26 percent) woii for government 
— mostly at the federal level. (The distribution 
is 13 percent federal civilian, 5 percent mili- 
tary, 8 percent state and local government.) 
Colleges and universities employ another 16 per- 
cent, while nearly 9 percent work for non-profit 
organizations, and the balance are self-employed, 
work in international organizations, or in other 
settings. 

Table 3-23 shows the distribution of employ- 
ment sectors (for current or most recent jobs) for 
respondents from engineering-based and social 
science-based programs. The differences in pro- 
gram orientation discussed in Chapter Two emerge 
clearly in these data. Engineering-based programs 
send a higher proportion of their graduates to 
jobs in the private sector than do social science- 
based programs ^49 percent compared to 31 per- 
cent). At the same time, the proportion of social 
science respondents working in the public sector 
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(37 percent) exceeds that of engineering respon- 
dents (16 percent). More social science respon- 
dents work for nonprofit organizations, while a 
larger share of engineering respondents (whose 
numbers include more doctorate recipients) work 
for colleges and universities. 

Thirty-one percent of the respondents with 
doctorates work at universities as compared with 
only 9 percent of chose with master's degrees 
(Table 3-24). More of the male respondents work 
in the private sector, while the largest concen- 
tration of women is in the federal government. 
(See Table 3-25.) Also, as noted in Chapter Two, 
the sectors in which recent graduates are employed 
differ from those of earlier graduates (Table 3- 
26). Some of this shift from public to private 
sector employment can probably be attributed to 
shrinking budgets an** a decline in SEPP opportu- 
nities in the federal government at a time when, 
some would argue, they are most needed. 

Among specific employers listed by respon- 
dents the one that showed up most frequently was 
the U.S. Environmental Protection Agency, with 
more than a dozen survey respondents on its staff. 
The U.S. Army (which has sent many midcareer offi- 
cers to one of the SEPP programs for advanced 
degrees) is listed with seven respondents, as 
are AT&T, and Decision Focus Inc. (a small high- 
tech consulting firm in Los Altos, California 
established by faculty and alumni of the Stanford 
program). Significant concentrations of SEPP 
graduates are also at: General Motors (many of 
whose engineers have been studying management of 
technology at Eastern Michigan) which has six; 
Mitre Corporation (five); and the Congressional 
Research Service, General Accounting Office, NASA, 
and the U.S. Air Force, each with four. No other 
federal agencies, corporations, small businesses 



86 




70 



or associations employ more than three respondents 
from this study, although a number of Washington 
agencies, such as the National Science Foundation, 
the Office of Technology Assessment, and the 
National Academy of Sciences complex probably have 
significant numbers of SEPP program alumni cn 
their staffs. 

As mentioned earlier, many graduate students 
in science engineering and public policy programs 
begin their studies with only a vague notion of 
what they hope to achieve with a SEPP degree. 
Consequently, unless they receive substantial 
guidance from their professors, they may find 
difficulties in entering the SEPP job market. In 
a number of cases, . ^wever, networks have devel- 
oped through which former students of a specific 
program have help recruit other alumni from their 
own program. Such a network seems to be responsi- 
ble in part for the concentration of respondents 
at EPA, as well as at several consulting firms and 
other institutions. The existence of such group- 
ings suggests that the employers in question have 
been sufficiently impressed with the performance 
of the SEPP program alumnj to hire others with 
similar skills and backgrounds. 

3. Types of Work 

Analysis, consulting, research and management 
are the major types of work activities cited by 
respondents. (See Table 3-27.) The largest con- 
tingent — nearly one-fifth of the respondents — 
list analysis as their principaf. activity. Man- 
agement, consulting and research rank second, 
third and fourth, respectively. Men arc more 
likely to be engaged in management activities and 
employed as consultants than women. Only 4 
percent of the respondents cited policymaking as 
a principal activity, and an even smaller share 
mentioned editing and writing. Respondents from 
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engineering-based and social science-based pro- 
grams differed somewhat in regard to their profes- 
sional activities. Those from social science- 
based programs listed analysis and management most 
frequently, while engineering-based respondents 
indicated analysis and consulting. Social science- 
based respondents also appeared to be much more 
involved in administration than those from engi- 
neering-based programs. 

4. Geographic Distribution 

Given the type of careers for which they are 
prepared, it is not surprising that the respon- 
dents choose to live and work in a relatively 
small number of urban ar^as, especially those in 
which the SEPP programs themselves are located. 
(See Table 3-28.) Nearly one-fourth of all the 
respondents in the study (22 percent) live in the 
Washington, D.C., area. Another 13 percent live 
in southeastern Michigan (near the Eastern Michi- 
gan and University of Michigan programs), while 12 
percent live in the San Francisco Bay area. Other 
urban areas with significant concentrations of 
SEPP respondents include Boston, New York, St. 
Louis, Pittsburgh and Austin, Texas. The urban 
areas with the ten largest concentrations of SEPP 
respondents in the sample account for more than 
two-thirds of the total. Eight of these ten urban 
areas have universities with SEPP programs. 

When asked whether they felt part of a SEPP 
community, many of those respondents who found 
jobs outside of these few urban areas (and some 
respondent? who worked within those areas) 
responded .egatively and sometimes bemoaned the 
lack of opportunities to discuss SEPP-related 
issues with peer professionals. Some outside of 
Washington, found it hard to believe that there 
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was any kind of SEPP community. (This issue is 
discussed further below.) 

5. Earnings 

It is difficult to draw conclusions from the 
data regarding the respondents 1 incomes, shown in 
Table 3-29. About one-quarter of the respondents 
reported that they earned between $30 f 000 and 
$40 f 000 a year. Some 15 percent earn more than 
$60,000, while 14 percent earn less than $20,000. 
Naturally, these figures are strongly influenced 
by type of degree (master's or doctorate) and 
career stage. Respondents who had completed their 
doctorates reported the highest incomes — 43 
percent indicating incomes over $50,000 per year. 
Median income for SEPP respondents with completed 
master's degrees was between $30,000 and $35,000 
per year; for those with doctorates it was about 
$45,000* Respondents from engineering-based pro- 
grams showed somewhat higher incomes than those 
from social science-based programs: 30 percent of 
the engineering respondents reported earning over 
$50,000 per year, compared to 18 percent of the 
social science respondents. This is probably 
explained by the greater proportion of doctorates 
among the engineering respondents, as well as the 
generally higher salary structures in the engi- 
neering professions. 

Kuw do earnings of SEPP graduates compare 
with those of professionals with other types of 
advanced degrees? Table 3-30 shows the average 
starting salaries for 1985 master's and doctoral 
degree recipients in various fields. The average 
starting salary for master's degree recipients in 
the sciences or engineering is higher than the 
reported incomes of more than 28 percent of the 
SEPP survey respondents with master's degrees, 
many of whom have been in the marketplace for 
several years. Tht same applies for 1985 M.B.A. 
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graduates. The average 1985 doctoral graduate 
with a technical degree has a higher annual salary 
than 57 percent of all survey respondents. On the 
other hand, earnings of SEPP graduates seem to 
compare favorably with salaries in the humanities 
and social sciences. 

Cross-tabulating the respondents 1 income data 
against cohorts yields the expected result: a 
larger percentage of higher incomes among earlier 
cohorts — i.e., those who have been working 
longer. (See Table 3-31). Gender breakdowns show 
higher incomes among men than women. (See Table 
3-32.) About half of the men earn more than 
$40,000 per year as compared tc only a quarter of 
the women. This is partially due to the larger 
proportions of male respondents from engineering- 
based programs and with doctorates. As noted 
above, respondents who completed their doctorat j 
reported the highest salaries, with 43 percent 
indicating incomes over $50,000 per year. Al- 
though not shown in the tables there are large 
disparities in reported incomes among programs. 
This is explained by differences in the number of 
master's and doctorate respondents from those 
prograns; differences between engineering and 
social science salary structures; and (at least at 
the entry level) variations in the prestige of the 
institutions. 

6. Profiles 

While this statistical portrait is useful, we 
believe that readers may gain a better sense of 
what SEPP graduates do from a few individual exam- 
ples. The following are some qualitative profiles 
of SEPP alumni drawn from our data: 

• Ph.D. from Carnegie-Mellon University's 
Engineering and Public Policy Program 
received in 1981. The respondent, who 
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holds bachelors and masters degrees in 
physics is currently a member of the 
techical staff of the Mitre Corporation, 
where he works on health, environmental 
and transportation issues. 

After receiving his M.A. in 
International Studies from the 
University of Denver, respondent 
completed a Ph.D. in (natural resource) 
economics from the University of 
Oklahoma. While pursuing Ph.D., he was 
a research assistant with Oklahoma's 
Science and Public Policy Program. 
Currently he is a strategic planner with 
the Oklahoma Department of Economics and 
Community Affairs. 

A 1U14 graduate of the Science, Tech- 
nology and Public Policy Program at 
George Washington University, the 
respondent is employed as a staff 
associate in International Science and 
Technology Studies at NSF. Her 
undergraduate degree from 3 -nford was 
in International Relations and Science 
Policy. 

Respondent graduated from the Technology 
and Science Policy Program at Georgia 
Institute of Technology in 1983. At the 
time of this study, he was a fellow at 
the Rand Graduate Institute, where he 
was using quantitative techniques to 
estimate and forecast chlorof luorocarbon 
production. He holds a B.A. in 
economics from Kenyon College. 

A 1978 M.P.A. recipient from the 
University of Texas at Austin, this SEPP 
graduate currently is a research 
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assistant with the Texas Legislative 
Council where he has worked since 1980. 
Before that he worked for an 
environmental consulting firm f and two 
years in sales at Xerox. He holds a 
B.A. in government and aspires to 
"establish and operate a regional or 
Pan-American Center in Texas similar to 
the Worldwatch institute in Washington, 
D.C." 

• Respondent graduated from the Department 
of Technology and Human Affairs at 
Washington University, St. Louis, 1978. 
His B.S. was in zoology and 
environmental studies. Since 1980, he 
has served as an environmental 
specialist with Borden, inc., a large, 
diversified food and chemical firm. His 
duties there include liaison with U.S. 
EPA on hazardous waste regulation. 

• A 1981 graduate from the Engineering and 
Economic Systems program at Stanford 
University, with a bachelors degree in 
economics works as an energy analyst. 

He worked first for the Department of 
Energy, and then moved to Pacific Gas & 
Electric Co., San Francisco where he 
works in the Generation Planning 
Department . 

E. Discussion; SEPP in the Marketplace 

1. The Problem of Professional Identity 

While the data suggest that SEPP graduates 
are generally satisfied with their educations and 
are enjoying successful careers, there is at least 
one area of dissatisfaction. That area has to do 
with professional identity, in the questionnaires 
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— and to an even greater extent in the interviews 

— many respondents gave indications of their 
concerns about this issue and expressed frustra- 
tion about the ways in which peer professionals 
and employers perceive SEPP degrees. 

As discussed above (in Section D), almost 
half of the respondents indicated that they are 
currently working in the SEPP field. Despite 
this, when asked directly if they felt "part of a 
community of SEPP professionals," only about 20 
percent of the respondents indicated that they 
felt "strongly" or "very strongly" a part of such 
a professional community. There was very little 
difference in this response among respondents from 
engineering and social science-based programs. 
(See Table 3-33.) Even among the cohorts, there 
is relatively little difference: the more recent 
graduates fee\ no closer to a SEPP community than 
do others. This may suggest that the lack of 
professional identity begins during graduate 
school and any effort to change this will have to 
include both current students and those in profes- 
sional practice. 

One way in which a sense of professional 
identity might be measured is through the degree 
to which individuals are members of professional 
associations and read professional journals. How- 
ever, there is also no dominant professional asso- 
ciation to which SEPP graduates belong and in 
which they participate actively (Table 3-34) or 
professional journal which they read regularly 
(Table 3-35). AAAS is the most frequently-named 
association, but only 14 percent of those who 
answered this question belong. Science is the 
most-frequently-listed journal, but only 26 per- 
cent of those responding say they read it 
regularly. 
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The problem of professional identity is 
brought into sharper focus by looking at how the 
SEPP respondents believe others view their de- 
grees. Table 3-36 presents the data, which were 
obtained from the questionnaires in response to an 
item that asked, "How do you think the following 
groups [SEPP graduates, peer professionals, em- 
ployers] rate the value of a SEPP degree?" As the 
table shows, for fellow SEPP graduates, 68 percent 
of the respondents indicated "high" or "very 
high," on the five-point scale, while only 20 
percent gave lower ratings (13 percent did not 
know). For peer professionals, tha comparable 
responses were 39 percent "high" or "very high," 
and 49 percent in the lower categories (plus 13 
percent "don't know"). Finally, with regard to 
how the SEPP respondents felt e mployers viewed a 
SEPP degree, only 37 percent said "high" or "very 
high," while 51 percent gave the lower ratings 
(and 13 percent again said "don't know"). 
Throughout, respondents from social science-based 
programs gave slightly lower ratings than those 
from engineering-based programs. Evidently, many 
SEPP alumni feel that employers and peers do not 
hold their degrees in very high esteem. 

The reasons came out frequently in comments 
on the questionnaires and in interviews. Some 
SEPP degree holders reported having been excluded 
from jobs for which they regarded themselves as 
qualified because prospective employers felt they 
lacked a specialized technical education. One 
respondent from a social science-based SEPP pro- 
gram wrote (in comments appended to his question- 
naire): "I found that although I have managed 
engineers and understood policy implications, I 
was shut out of some opportunities because a base 
requirement was a 'technical* education." 
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Apparently, many employers do not share the 
respondents 1 appreciation for the interdiscipli- 
nary nature and value of the SEPP degree. In a 
sense, SEPP alumni have a serious marketing prob- 
lem: they have to sell their degrees in a market- 
place that assigns a high value to specialized, 
technical degrees. One respondent from a social 
science-based program stated: "My primary obser- 
vation in the past eight years is that science, 
engineering and public policy graduates aren't 
anything. They are not economists, scientists, 
engineers, social scientists, or what have you. 
Their mantle of 'generalist,' although valuable in 
a practical sense, is often de-valued by other 
professionals. There never is a quick answer to 
the proverbial question, 'What are you? 1 " 

SEPP graduates have to convince potential 
employers that their interdisciplinary degree 
gives them the potential to perform a range of 
valuable tat,ks on the job. "I wouldn't say that 
my [employers] have understood my degree," said 
one field interviewee who had attended an engi- 
neering-based program. "Just having a lot of 
awareness of many different issues — economic, 
legal, engineering — really helps you. It 
bothered me at first when employers didn't recog- 
nize the value of my degree. Then I realized that 
what was on my resume didn't reflect the reality 
that I could become and do many things... You 
have to present yourself not as a collection of 
degrees, but as 'what I can do.'" 

Because of these difficulties in communica- 
ting the potential usefulness of a SEPP degree, 
one might imagine that many SEPP graduates would 
rather have taken a different educational path. 
It appears that SEPP graduates are willing to put 
up with the hardships presented by the SEPP de- 
gree's low profile. The unique perspectives and 



95 



79 



opportunities provided by an interdisciplinary 
SEPP degree seem to outweigh the disadvantages. 

Another problem mentioned by several partici- 
pants in the study is the way a SEPP degree is 
perceived by professionals who have been working 
in the SEPP field for a while, but who lack formal 
SEPP education. Another respondent from an engi- 
neering-based program pointed out, that "[SEPP] 
programs are relatively recent innovations ... 
Many people do v this stuff as a natural outgrowth 
of their many years of professional activities. 
Those who are a priori trained are few, and in 
many cases lack the credibility or recognition 
that comes from years of experience. Thio makes 
for problems in becoming part of the 'fold 1 of 
'elder statesmen 1 who have a lot of influence on 
things. This can be frustrating." 

Ideas about the specific arenas in which the 
skills taught in SEPP programs will be applied may 
be determined later, or may already be in place in 
some rudimentary form. The necessary background 
data can be picked up on the job. So too, can the 
analytical tools be acquired while employed in a 
professional SEPP position. But the argument 
might be made that a SEPP education provides a 
head start, and that the analytical tools are more 
difficult to learn on the job than in an academic 
setting. The "toolbox" analogy was used by 
several of the respondents. 

Field interviewees loudly echoed the lack of 
professional identity. It may be one of the most 
overlooked aspects of the SEPP field. However, it 
is difficult to establish a professional community 
for individuals with such a diverse set of back- 
grounds, educational experiences, and professional 
interests. Traditionally a professional community 
evolves around a common area of practice, a disci- 
pline, or set of warranted questions. To our 
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knowledge the development of the SEPP field has 
yet to reach this stage, nor is it clear that it 
will. 

2. Employers 1 Views 

How are the graduates of SEPP programs viewed 
by their employers? The information we gathered 
on this topic by interviewing several employers, 
and through a session devoted to SEPP education at 
the 1986 AAAS Annual Meeting in Philadelphia does 
not allow for rigorous, systematic analysis. 
However, the comments of these individuals are 
enlightening and suggest some of the advantages 
and drawbacks which relevant employers see in 
hiring SEPP graduates. 

At the AAAS Annual Meeting session, John 
Andelin, assistant director of the Congressional 
Office of Technology Assessment, discussed the 
value of a SEPP degree. He indicated that it was 
hard for him to judge how "broad" or "narrow" SEPP 
is as compared to other fields and talked about a 
continuum from policy to engineering, rather than 
two separate camps. This continuum makes for more 
"ecological stability" (by forcing people to learn 
about what others are doing), but at a cost — 
superficiality. Andelin confessed that he had no 
notion of how you train people "to deal with 
problems when we don't know what they will be 
yet." But, he indicated that the benefit of this 
kind of training fSEPP] is an approach to problem- 
solving and not a series of facts, since the facts 
often become obsolete very quickly. In Andelin's 
view, these programs may be a way to foster better 
rapport between technicians and policy-makers by 
"softening the hard edges of scientists and hard- 
ening the soft edges of people lacking technical 
training." Even at the graduate level, learning a 
whole new field in one to two years may result in 
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overconf idence. It can also result in under- 
confidence, Andelin surmises. And success will 
have to be judged based on the fate of the 
graduates . 

One of the most pragmatic summaries of this 
technician/ policy-maker dualism came from Allen 
Jennings, a division director in EPA's Office of 
Policy, Planning and Evaluation. Jennings admits 
that he has a bias toward people with a firm 
anchor in the sciences. His office deals heavily 
with risk assessments and biological transport 
systems. However, Jennings has found that some 
Ph.D. scientists with no policy expertise can have 
major difficulties with such work. They tend to 
be too narrowly focused, he feels. 

The most useful training, in Jennings's esti- 
mation, involves r^al-time case studies. "I like 
that broad-horizon type of exposure," Jennings 
says. While he thinks training in quantitative 
methods also is important, he has found that some 
products of quantitative programs tend to be "a 
little cverzealous in their tendency to overuse 
quantitative methods." "Actually doing the quan- 
titative analysis is not necessary ... We have 
a Statistics Branch as a resource," Jennings says. 
"Knowing when you need this type of expertise is 
more important than doing quantitative methods." 

Charles Frye, director of Policy, Planning 
and Communications at Pfizer Pharmaceuticals in 
New York hired a SEPP graduate primarily because 
of his undergraduate biology background and pre- 
vious work experience. He found the SEPP hiree's 
graduate training a "nice complement" to his 
undergraduate biology degree. Frye considers the 
work he does at Pfizer part of the science policy 
realm. The skills he finds most important in the 
subfield of SEPP with which he is most familiar 
are: 
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• an understanding of political systems 
(and some familiar with the procedures 
surrounding hearings and testimony)? 

• a feel for the specifics of health care 
policy? 

• good analytical skills 

• good verbal and written skills? and 

• the ability to network successfully. 

Joseph Coates, a Washington-based technology 
forecaster finds one of the most valuable skills a 
"kind of intellectual curiosity" — a willingness 
and enjoyment in working with a topic or field in 
which one has not had formal training. That is 
the real test of ability in science policy, where 
it is difficult to have formal training in all 
areas. "Moreover, the success of SEPP programs 
does not hinge on the quantitative methods they 
teach. Many techniques have intellectual rigor, 
but are not quantitative," Coates says. For exam- 
ple, public participation with a citizens 1 group 
or with a local school board, or even setting up a 
moot hearing helps expose students to the full 
spectrum of policy analysis. Involvement in other 
non-quantitative simulation techniques also pro- 
vides a good basis for the working world. 

3 . Observations 

It is clear that the study of science, engi- 
neering and public policy is fraught with defini- 
tional problems — problems that affect the SEPP 
graduates in the marketplace just as they affect 
those who develop curricula and teach in the 
field. These problems are not unique and no doubt 
have their parallels in other interdisciplinary area 
of study such as urban studies and international 
development programs. 
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SEPP programs attract a diversity of students 
from a variety of disciplines. Though capable and 
uniquely qualified through their interdisciplinary 
education, they work in a world dominated by 
people from disciplines and professions, most of 
whom are only marginally aware of the nature of a 
SEPP education. Thus they face special challenges 
in the employment marketplace, As one interviewee 
put it, "the [SEPP] degree presents an interesting 
burden because one has to prove oneself . • . When 
you get an M.B.A. people pay you for it regardless 
of apti tude. M 
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Chapter Four 



A VIEW TO THE FUTURE: ISSUES AND 
RECOMMENDATIONS 



A. Introduction: The Growing Role of Science and 
Technology in Public Policy 

This study of graduate education in science, 
engineering and public policy is appearing at a par- 
ticularly opportune time. The importance of science 
and technology to society is growing at a rapid rate. 
In a world already reshaped over the past forty years 
by nuclear weapons, new technologies of transporta- 
tion and communications, and a host of innovations in 
agriculture, medicine and many other fields, the pace 
of change gives no sign of slackening. And the 
impacts of new developments seem likely to exceed 
those of the past, both in their scope and in the 
speed with which they will be felt. National and 
international trends in coming years will place 
unprecedented demands on both public and private 
sector institutions to anticipate, analyze and manage 
issues of science, technology and public policy. 

Several problems and trends seem likely to domi- 
nate the scene during the next decade: 

+ persistent deficits in the federal budget 

with consequent limits on federal spending; 
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• the expanding role of the private sector in 
areas formerly served by public 
institutions; 

• a world economy in which national indus- 
trial competitiveness is increasingly de- 
pendent on investment strategies in R&D; 

• changing priorities in federal R&D, in- 
cluding increasing emphasis on military 
and national security programs; 

• the growing importance of connections 
between high technology industry and uni- 
versities in state and local economic 
development; 

• changes in the practice of science due to 
the increasingly intimate relation between 
basic research and commercial application; 
and 

• the trend toward government regulation not 
just of technology but of research itself. 

The capabilities of our social, economic, poli- 
tical and educational institutions will be hard 
pressed to deal with these issues in the years ahead. 
Sound policymaking in both the public and private 
sectors will call for individuals who cross 
traditional disciplinary barriers and possess a 
sophisticated understanding of technical factors as 
well as their societal context. In the long terir., 
there could be strong demand in the public and pri- 
vate sectors for appropriately trained SEPP 
professionals . 

B. The Role and Value of SEPP Education 

Academic programs in science, engineering and 
public policy developed out of the recognition that 
analysts and policymakers qualified to deal with 
science and technology-intensive issues were not 
being educated by other means. Traditional forms of 
education and career paths do not provide the breadth 
or the interdisciplinary outlook needed to handle 
such issues successfully. SEPP education has pio- 
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neered nontraditional approaches to policymaking and 
has provided entree to this area of endeavor for 
talented individuals with diverse backgrounds. 

The changing policy landscape and the growing 
importance of science and technology in policy issues 
will pose new challenges for SEPP education. While 
the netd for individuals with SEPP-type backgrounds 
seems certain to grow, there will probably be fewer 
career opportunities in the kinds of organizations 
that have employed SEPP graduates in the past. 
Reductions in federal civilian employment, the vir- 
tual disappearance of energy from the nation's policy 
agenda (at least for the present), and the trend 
toward deregulation in a number of technology-inten- 
sive areas all could cloud the employment outlook. 
SEPP graduates, with the support of their programs, 
will need to sell themselves in the private sector 
and in agencies of federal, state and local govern- 
ment where they have not been strongly represented 
but which might have, over the long term, a growing 
need for their talents. 

One essantial characteristic of the SEPP field 
revealed by our study is its dynamism. The experi- 
ence of the past twenty years suggests that the 
programs are capable of adapting responsibly to 
changes in national and international trends in areas 
such as defense, energy, and environmental protec- 
tion. This dynamism will be testad over the coming 
decades. Nonetheless, the rewards of adapting suc- 
cessfully are great. SEPP programs and graduates can 
play far more prominent roles in national and inter- 
national affairs than they have in the past, and this 
nation and others can gain from their contributions. 

C. Taking Stock of SEPP as an Academic Field 

1. A Record of Accomplishment 

Both individually and collectively, the programs 
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included in our survey of the SEPP field have 
achieved a great deal in the past two decades. 

a. Survival and Growth 

First, these programs have survived and grown 
within the disciplinary setting of the university. 
Twenty-one programs in a nontraditional area such as 
this is an impressive number. Notwithstanding the 
fact that a few programs have closed down or been 
substantially cut back, most of the programs we stud- 
ied have done well in terms of funding, student 
enrollment, and institutional support. 

On the whole, the field has managed to grow and 
achieve a degree of legitimacy at a time when univer- 
sities have faced the need for serious retrenchment, 
and other academic public policy areas (e.g., urban 
studies) have suffered reductions. This, in itself, 
must be recognized as a significant achievement and 
an indication that the SEPP field is viable. 

b. Quantity and Quality of Graduates 

Beyond merely surviving, the programs have 
attracted and continue to attract substantial numbers 
of highly capable students. They have produced more 
than 1,500 graduates, many of whom are involved in 
rewarding careers in the field for which they were 
trained. SEPP graduates are working in research, 
analysis and policymaking in government agencies at 
the federal, state and local levels, in private sec- 
tor firms (manufacturing companies, as well as 
consulting and other service firms), and in nonprofit 
organizations. Others are in faculty positions in 
prestigious academic institutions. The majority of 
these individuals are satisfied with their careers 
and with the SEPP education that helped launch those 
careers . 

c. Interdisciplinary Character 

The interdisciplinary character of the SEPP 
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programs has infused both their research and their 
educational components. Although this can makes life 
difficult for its practitioners in the academic 
environment, the interdisciplinary dimension of SEPP 
education is inherent in its nature. Furthermore, 
both SEPP graduates and their employers view it as a 
major strength* 

d. Maturation 

Finally, the field has shown signs of intellec- 
tual and institutional maturation. Despite the 
diversity of the programs, some areas of convergence 
have begun to emerge in the educational substance of 
the SEPP curriculum. These are somewhat different in 
engineering-based and social science-based programs, 
but there is reason to believe that they can be 
brought together more closely. The commonalities are 
reflected in a set of goals that is widely shared 
among the programs and could eventually lead to a 
broader consensus on the dimensions of the field, 

2, Issues of Concern 

Despite these achievements the SEPP field still 
faces a number of important challenges. The find- 
ings of this study call attention to several issues 
that need to be addressed. 

a. Stability and Academic Legitimacy 

Although some of these programs have been in 
existence for twenty years, and the field as a whole 
is reasonably healthy, there is nevertheless a pal- 
pable air of fragility about it. In part, this 
situation is related to the size of the programs. 
Many of the programs are small; some depend on the 
presence and energy of one or two key individuals. 
Even the larger programs are modest in size in com- 
parison to other academic departments in their 
universities. 
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The problem of small size and dependence on one 
or two people is common among academic departments, 
paticularly new ones, but it is compounded in the 
SEPP field by the fact that the programs are inter- 
disciplinary enterprises situated in an environment 
dominated by disciplines. Because SEPP is predomi- 
nantly problem-focused, rather than knowledge-based, 
it is regarded by some as less deserving of academic 
respect and resources. Within this context some 
program heads feel themselves at the mercy of univer- 
sity administrators who do not understand their 
programs or care much about them. There is a sense 
among some in the field that programs such as these 
are vulnerable to cuts that might be imposed in an 
unfavorable budgetary climate. 

b. Curricula and Content 

The diversity and dynamism of the programs, 
which allow them to respond to changing issues in the 
policy environment are a source of both strength and 
weakness. The diversity of the field, as discussed 
earlier, is related to the two distinct traditions 
from which it has evolved. One grows out of the 
natural science and engineering side and the other 
out of the social science and public policy side. 
Experiences of SEPP graduates suggest that there are 
appropriate professional roles for persons educated 
in both traditions. Nevertheless, the field as a 
whole could benefit from greater cross-fertilization 
betw°en the two. 

Conversations with graduates from social sci- 
ence-based programs indicated that they felt they 
could have benefited from a more rigorous methodo- 
logical grounding, a "tool kit" that would enhance 
their abilities in analytic problem-solving (and 
their marketability). Graduates who acquired method- 
ological skills in engineering-based programs 
expressed Lhe need for a better understanding of how 
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policy problems are treated in "the real world," not 
just with pencil, paper and microchip. 

A serious question for SEPP education and prac- 
tice is the importance of substantive knowledge of 
science or engineering to the practice of SEPP. Some 
SEPP graduates with technical undergraduate majors 
cited the value of this knowledge in their work and 
in their careers. Others are succeeding without 
technical backgrounds, but it appears that some doors 
were closed to them because of this. How important 
science and engineering knowledge actually is for the 
pursuit of a degree and for different types of 
careers in SEPP is unresolved* 

These issues deserve closer scrutiny by partici- 
pants in the field. Raising them here, however, 
should not be seen as a call for uniform admission 
requirements, content or curriculum standardization* 
Rather, we believe that by seeking, and perhaps 
achieving, a balanced agreement on the overall 
dimensions of the field, the individual programs 
within it might be better able to array themselves 
against some standards* This could give each program 
a better sei.se of how it relates to the field and to 
the market for SEPP graduates, and might help the 
field as a whole in asserting its academic 
legitimacy* 

c. Communications 

The study revealed that the programs, even those 
which have been in existence for many years, have 
surprisingly little knowledge of one another and 
little awareness of being part of a larger universe 
of SEPP programs* Similarly, we found graduates 
unaware of SEPP programs other than the one in which 
they had been enrolled. Few did any "shopping 
around" among programs on different campuses before 
making their choice. We also found that employers 
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were unaware of the range of programs even when 
seeking students with SEPP skills. 

Communications and regular meetings among the 
heads or other faculty of SEPP programs could stimu- 
late such contacts among students or prospective 
employers, but at present such communications are 
erratic, and in many cases nonexistent. Thus SEPP 
students seldom gain an adequate sense of the scope 
of the field from their mentors. This situation is 
exacerbated by the absence of a professional associa- 
tion for SEPP graduates or even a journal read regu- 
larly by a majority. 

d. Professional Identity 

The lack of a clear professional identity is a 
very real problem for many SEPP graduates. It 
deprives them of one of the main pathways used by 
members of other professions for socialization and 
advancement. It is related to the problem of aca- 
demic legitimacy discussed above, and it is probably 
exacerbated by the insularity of many of the programs 
and the fact that SEPP professionals have not yet 
developed appropriate vehicles for communication. 

In Washington, D.C., where the largest group of 
SEPP graduates lives and works, there are a number of 
federal agencies, congressional commi tees, associa- 
tions, and other organizations in which the academic 
SEPP programs are well known. SEPP degrees are 
recognized and valued credentials in these organiza- 
tions, much like MBAs from Harvard, Stanford, or the 
Wharton School are recognized and valued credentials 
on Wall Street. Outside of these organizations, 
however, the situation is different. 

Most SEPP graduates outside of Washington (and 
perhaps a few other locations near the larger SEPP 
programs) work in environments where none of their 
colleagues have SEPF degrees. In describing how they 
obtained their first jobs, several SEPP graduates 
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revealed that they found themselves emphasizing cre- 
dentials other than their SEPP degree (e.g., an 
undergraduate major in biology, a double major with 
SEPP and aeronautical engineering) or referring to 
their SEPP degree as an MPA or a public policy 
degree. Paradoxically — and importantly — these 
same individuals reported that the understanding, 
skills and approaches they acquired in their SEPP 
programs wre essential to the performance of their 
jobs . 

D. Recommendations 

This study was conceived as a sympathetic stock- 
taking aimed at identifying ways to strengthen the 
SEPP field and improve its ability to respond to the 
challenges ahead. Those challenges, as we have seen, 
are certainly formidable. Yet, as the demand grows 
for professionals who can understand and effectively 
address public policy issues involving science and 
technology, the programs examined here have a unique 
opportunity to enlarge their contributions through 
research and education. In the belief that concrete 
proposals might help, we offer a number of recommen- 
dations : 

1. Program heads should establish a mechanism 
to exchange information on a regular basis 
regarding problems, issues, and opportu- 
nities facing the SEPP field . 

Improving communication among programs is impor- 
tant to the development of SEPP. A newsletter or 
other mechanism for exchanging information among the 
programs on a regular basis should be developed. An 
annual conference of program heads, such as those 
held by department heads in many disciplines, should 
also be considered. One of the purposes of this 
exchange should be a continuing commitment on the 
part of the program heads to reach agreement on 
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elements of a common core curriculum (although we see 
no virtue in overall curriculum standardization). 

2. SEPP programs should take more responsi- 
bility for career preparation, placement/ 
and continuing professional development of 
their students and graduates . 

It is evident that while the need for people 
with skills and capabilities such as those turned out 
by the SEPP programs is great, the value of a SEPP 
education is not fully recognized in the marketplace. 
By taking a more active role in launching their 
graduates' careers in the field, SEPP program faculty 
can stabilize and expand the demand for them. In 
addition, feedback from practicing SEPP professionals 
to SEPP program faculty can help fine-tune the con- 
tent and structure of SEPP curricula. 

Strengthening the career preparation of their 
students may involve changes in curricula, greater 
use of internships, and more attention to interac- 
tions between students and faculty outside of the 
classroom. In addition, each program should maintain 
files on the employment experiences of its graduates 
in order to assist in reviews of program content and 
in placement of future graduates. 

3. F ederal agencies involved in science and 
technology policy should recognize their 
responsibility to ensure the health of the 
SEPP field by supporting education and re- 
search at academic SEPP programs « 

Research-intensive federal agencies, such as 
NSF, NIH, DOE, DOD, NASA and EPA, can gain signifi- 
cantly from the results of research conducted by SEPP 
programs and from hiring their graduates. They 
should make active efforts to support policy studies 
and graduate education at SEPP programs. In particu- 
lar, NSF's Division of Policy Research and Analysis, 
a major supporter of academic science policy research 
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in the past, should revitalize its research grants 
program. 

4 . Foundations should reexamine their commit- 
m ents in related program areas and consid- 
er expanding support of academic SEPP pro- 
grams . 

Foundations played an important role in the early 
development of academic SEPP programs. They have 
reduced their involvement in recent years. The field 
is now at a stage in which renewed foundation support 
could help solidify the gains it has made. At the 
same time, SEFP could contribute in important ways to 
foundation objectives in interdisciplinary problem- 
solving. 

5. Members of the SEPP community should con- 
sider establishing a nationwide profes- 
sional organization to help develop net- 
works among SEPP professionals and serve 
as an advocate for SEPP graduates to po- 
tential employers . 

This idea has been raised from time to time in 
recen', years, but no lasting organizat: «n has 
devloped. Our survey suggests that a critical mass 
of SEPP graduates and other professionals may now 
have been reached and we believe it is worth a new 
effort. One possible would be to expand and 
strengthen the Washington-based Science, Technology, 
Engineering and Pi^ic Policy (STEPP) organization, 
established recently by a group of young SEPP profes- 
sionals. Another possibility is to strengthen and 
give a formal SEPP role to AAAS Section X, recently 
redesignated "Societal Impacts of Science and 
Engineering. 11 

6. SEPP programs should strengthen their ties 
with organizations with interests in sci- 
ence and technology outside their tradi- 
tional orbits. 
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For example, ties with firms in the private 
sector (manufacturing companies, service firms, and 
financial institutions, as well as research and con- 
sulting organizations) and state and local high tech- 
nology development authorities should be strength- 
ened. These ties would be useful for enhancing the 
content of education, shaping research programs, 
developing internship opportunities, and advancing 
the careers of SEPP graduates, 

7. SEPP programs in the U.S. should strengthen 
their ties with similar entities abroad . 

Many of the issues with which SEPP programs deal 
are inherently international and are treated by simi- 
lar programs in other countries, a number of which 
have enviable records of achievement and influence. 
Exchanges of students and faculty with such programs 
as the Graduate School for Policy Science at Saitama 
University in Japan, the Science Policy Research Unit 
at the University of Sussex in England, and the 
Centre for Technology and Social Change at the Uni- 
versity of Wollongong in Australia could enhance the 
scope and content of U.S. programs and should be 
actively encouraged. 

8. An appropriate body (AAAS or one or more 

of the SEPP programs) should convene a work- 
shop to examine the state of the SEPP field 
in light of this report and to consider 
next steps, including (but not limit3d to) 
those suggested above . 

Such a workshop would provide an opportunity for 
program heads to improve t^eir communication with 
each other, to examine their programs in relation to 
others and to assess the direction in which the field 
as a whole is heading. The workshop should include 
attention to the curricula and content of SEPP pro- 
qrams on a systematic basis. Invitees should include 
program heads and faculty, alumni, students, employ- 
ers and policymakers. The workshop might help lead 
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to the establishment of a continuing network among 
program heads and to the kind of professional organi- 
zation suggested above, and might also assist program 
heads and SEPP graduates in better understanding and 
addressing the needs of prospective employers. 
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Appendix Two 
PROGRAM QUESTIONNAIRE 



This questionnaire was used to obtain data from 
the 21 SEPP programs discussed in this report. The 
results of the survey are presented in Chapter Two. 
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American Association 

for the Advancement of Science 



1776 MASSACHUSETTS AVENUE NW WASHINGTON 0 C 2 0 0 3 6 



Following our recent telephone conversation, I am sending you, 
enclosed, a questionnaire from the AAAS study of education in science, 
engineering, and public policy (SEPP). Also enclosed are an instruction 
sheet for the questionnaire, a description of the study and a prelimi- 
nary list of programs to which this questionnaire is being sent. 

As we discussed, this study, which is being conducted by the AAAS 
under the auspices of its Committee on Science, Engineering, and Public 
Policy (CCSEPP), is intended to assess the state of the field of science, 
engineering and public policy in order to strengthen it and assist its 
development. 

Specifically, the objectives of the study are to determine how SEPP 
programs are preparing their graduates for professional careers; to 
suggest possible changes in curricula which could strengthen the 
programs; and to determine what types of professional support activities, 
if any, this new field requires. The study is limited to programs and 
departments which award graduate degrees in the field or offer a major 
field of concentration within another degree program, the intent of which 
is to prepare the student for a career in science, engineering, and 
public policy. 

An ad hoc subcommittee of COSEPP is serving as an advisory task 
force for the study. A list of its members is enclosed. AAAS is 
supporting the initial phase of the study with internal funds. A request 
for additional support is pending with the National Science Foundation. 

The questionnaire enclosed is intended to gather basic information 
about academic SEPP programs. Subsequently, ve plan to collect 
information from graduates of these programs; from professionals who have 
entered the field without formal academic training in it; and from 
organizations which employ SEPP professionals. 



PhQP* 467 4400 A 



Dear 
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Page Two 



I realize that completing the questionnaire and providing the other 
information we've requested will take some time and effort on your part* 
but I believe the results of this study will be of significant value to 
you, your program* and the science* engineering and public policy commu- 
nity. On behalf of COSEPP and AAAS* I would like to express my deep 
appreciation to you for your assistance. 

It would be most helpful if you could return the questionnaire and 
other materials to me by 30 December* sooner if possible. 

If you have any questions or would like to discuss any of this 
further, please feel free to call me collect at 202/1*67-^3 10. 

With best wishes* 



Sincerely yours. 



Albert H. Teich 
Manager, Science 
Policy Studies 



Enclosures: 



(1) Instruction sheet 

(2) Program questionnaire 

(3) Preliminary list of programs included in the study 
(H) Advisory task force list 



AHT/nih 




107 



9 



ERIC 



American Association for the Advancement of Science 

1 776 Massachusetts Avenue, M.W., Washington. D.C 20036 202/467-4400 



INSTRUCTIONS FOR QUESTIONNAIRE 
AND ASSOCIATED MATERIALS 



IMPORTANT - PLEASE READ FIRST 



Participation in this etudy involves s nuaber of tasks. In order to 
be of nose use to us, your reapons i should include esch of the following: 

(1) Completion of the enclosed questionnsire 

This should be done in ss auch detsil ss possible. The 
bssic information identifying programs, describing 
faculty, listing degrees offered, sress of 
specialization, etc, will be uaed in publication of a 
cone iae, up-to-date directory of SEPP programs. Other 
information — such as that on budgets, student support, 
completion rstes, and the like — will not be published 
in program-apecific form, but will be uaed in an 
analytical report on SEPP aa a field of study and 
profeaaional practice. You will have an opportunity to 
review and comment on the directory and all other study 
producta prior to their publication. If you have any 
questione about the information requested, please phone 
me at 202/467-4310. 

(2) Provision of list of graduates and other students 

In the second phase of the study we intend to send 
questionneires to grsdustes of SEPP programs and other 
students who hsve completed st lesst one yesr of study. 
These questionnsires will seek Information on the 
atudents' csrear histories snd on how their studies 
influenced subsequent profeaaional activities. To 
enrich the questionnaire dsts we si so intend to do s 
limited nuaber of personsl interviews. To fscilitste 
this element of the study, PLEASE SEND US A LIST OF 
THE NAMES, ADDRESSES (AND, IF POSSIBLE, PHONE NUMBERS ) 
OF GRADUATES AND OTHER STUDENTS WHO HAVE COMPLETED AT 
LEAST ONE YEAR IN YOUR PROGRAM. The list should be as 
complete and up-to-date as possible. It will be held 
in confidence and uaed only for the purpose described 
here. 
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(3) Provision of other materials relating to your program 

The checklist tt the end of Che questionnaire lists a 
number of other items we would like you to include with 
your response* Pletae send ti tatay of these ts possible* 

(4) Suggeations for survey of employer* 

Plttse send us a list of the names end tddresees of 
organizations which htve employed your grtduttes or 
former students* This will be very helpful in the 
third, "professional practice" phase of the study* 
Hamas end titlea of specific individuals to contact 
would be especially uaeful* 

(5) Review of preliminary program listing 

As mentioned above, I have encloeed a list of the 
programs/departments to which thie queationnaire ia 
being sent* We would like to include all U.S. programs 
which either award graduate degrees in science, 
engineering, and public policy or which otherwise seek 
to prepare students for caree-e in this area* I would 
appreciate your reviewing the enclosed list and letting 
me know if there are any programs that have been omitted 
and should be included in the study* 
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American Association for the Advancement of Science 



STUDY ON RELATIONS BETWEEN EDUCATION AND PROFESSIONAL PRACTICE 
IN SCIENCE, ENGINEERING AND PUBLIC POLICY 
PROGRAM QUESTIONNAIRE 

I* PROGRAM/INSTITUTION IDENTIFICATION 

1. Nan* of college/university: 



2. Exact title of department/program: 



3* Complete address, telephone number: 



4. Name of department/program head: 

5. Name of person completing this form: 

II. PROGRAM INFORMATION 

1. a* In what year was your department/program founded? 



b. Please list the nature and year of other significant .ailescones in 



ics development (e.g., year in which it received authority co gran: degrees): 



1776 Massachusetts Avenue, M.W.. Washington. O.C. 20036 
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SEP? Questionnaire continued 



2. What <*as the impetus behind the program's founding? From «fhere iid 
receive its initial support (. financial and otherwise)? 



3. What degrees does your program offer? 

Credit Hours Year Firsc 

Degree Field Required Offered 



4. Please describe che admission requirements for your prograa. (Specify 
differences among degree programs.) 



5. Please attach a description of che curriculum for each of your degree 
programs (required courses, electives, thesis, incernship opcions, ecc). 

( ) Attached. 

6. What are che expressed goals of your program? How have they changed 
over che life of che program' (Please provide copies of any formal statements of 
prograa goals. ) 
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SEPr Questionnaire continued 



7. Apart from broad science and technology policy issues, ^hicn topical areas, 
any, does your program specialize In' 



( ) a. Computers 

( ) b. Energy 

( ) c. Environment 



< ) e. Health care 
( ) f • Development 
( ) g. Other: 



( ) d. Genetic engineering ( ) h. Other: 



8* Does your program maintain any special collections, libraries or other 
resources relating to these fields of stud;*? (Describe.) 



a. Hov many courses were taught under the auspices of your program 
during the 1982-83 academic year? 



Primarily sponsored Sponsored elsewhere and 
by your program cross-listed by your 

program 



Undergraduate 



Graduate 



b. Please enclose syllabi or catalog descriptions for courses taught 
under che auspice, of your program* 

( ) Enclosed* 
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3E?P Questionnaire continued 



report' 



10. To what organizational unit within the university does your program 



11. For the academic years listed below, what was the approximate share of 
financial support for teaching and research in your program from the various 
sources Hated? (Include funds for faculty salaries, student aid, support staff, 
equipment, etc.) 



TOTAL DOLLAR AMOUNT (Approx.) 
Percentage from : 
Internal university funds 

Federal project grants 

Federal institutional grants 

Foundation grants 

Industry grants and contracts 

Other '(specify: ) 



Academic Year 


1976-77 


1979-80 


1982-83 
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SEPP Questionnaire continued 



III. FACULTY 

I. Please Indicate the nuaber and disciplines of faculty involved with your 
department/program during the current 1983/84 academic year: 





Regular (Teaching) Faculty 1 




Full- 


time 1 


2 

Joint 


Coopera- 
ting 3 


Affil- 
iated* 


FTE's^ 


Research 
Faculty 




Ten. Non-cen. 












TOTAL 
















Science, Engineer** 
ing and Public 
Policy 
















Business Admin. 
















Engineering and 
Applied Sciences 
















Humanities 
















Lav 
















Life Sciences 
















Math and Phys- 
ical Sciences 
















Social Sciences 
















Other 

(specify: ) 

















1 Full-time (core) faculty in the department/ program (tenured 

and non-tenured). 

2 Faculty with joint appointment to your department/program and 

another department/program in the university. 

3 Cooperating faculty - faculty with other departments who 

contributed significantly to your department/program. 

-» Affiliated and part-time faculty - individuals outside the 
university who teach in your departaent/program. 

5 Full-time equivalents. 
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SEPP Questionnaire continued 



2. What are the aain research interests of your full-clae faculty (e.$., 
energy policy, international science and technology, etc.)? 



3. Pleese enclose a list of your faculty, including titles, affiliations 
with other departments, and areas of specialization. 

( ) Enclosed. 

IV, GRADUATE STUDENTS 

1. Please complete the following cable concerning the nucbers of your 
students. 





Graduate 
Students 
Enrolled 


Hesters 
Degrees 
Granted 


Doctoral 

Degi">«s 

Grantea 


Academic Tear 


FT* 


PT* 






1965-66 










1966-67 










1967-68 










1968-69 










1969-70 










1970-71 










1971-72 










1972-73 










1973-74 










1974-75 











continued/. . . 



SE?P Questionnaire continued 





Grac 
Stuc 
En re 


luate 
lents 
lied 


Masters 
Degrees 
Granted 


Doctoral 

Degrees 

Granted 


Academic Tear 
1975-76 


FT* 


PT* 






1976-77 










1977-78 










1978-79 










1979-80 










1980-81 










1981-82 










1982-83 










1983-84 











*Note: FT - Full-time, PT - Part-time (including "continuous registration"), 



as defined by your institution* 

2* Please indicate the approximate percentage of your current students who 
have undergraduate degrees in the following fields: 

* Engineering % Social Sciences 

X Math 6 Phys. Scl. X Humanities 

X Life Sciences X other ( ) 

3. What percentage of your current students came to your program: 

Iraaediately after receiving their undergraduate degrees? X 

Following other graduate study (but no work experience)'* X 

Following 1 to 5 years' work experience (with or without 

other graduate study)? % 

Following more than 5 years' work experience * X 
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SEP? Questionnaire continued 



4. IMPORTANT : For use in the second phase of this study, p Lease 
enclose a list of graduates and students 'who have completed at Least one 
year of study in your program. Include addresses and, if possible, phone 
numbers. 

( ) Enclosed. 



5. Please estimate the average number of years your students require 
to complete their degrees. 

Full-time Part-time 

Masters (Thesis) 

Masters (Non-thesis) . 

Doctorate 



6. During the 1982-83 academic year, how many of your graduate students did 
the department /program provide with financial support 7 (Please exclude student 
loans, but include fellowships, teaching assistantships, research asslstantshlps , 
other.) 

Full support (Tuition + stipend): 

Partial support: 

No support: 

TOTAL number of graduate students: 



7. Has the availability of funds for support of your graduate students 
changed noticeably over the past several years? If so, how' 



8. a. Approximately what percentage of students who enter your program 
complete their degrees? 

% 



m 
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SEPP Questionnaire continued 



b. What, in your opinion* are the principal reasons for which /our stu- 
dents do not complete their degrees 7 



V. OTHER 



I. What skills do you consider most important to professional practice in 
science and technology policy? 



2. For what types of careers does your program prepare its graduates 7 
(Please distinguish between Masters and Doctoral students.) 
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SE?P Questionnaire continued 



3. To which sectors do you aim when preparing your students? (Please rank 
in order of priority — I, 2, 3, etc.;- with 1 indicating highest priority.) 

Masters Ph.D. 

Federal government 
itate government 
Local government 
Not-for-profit research groups 
Consultir;* firms 
Other private corporations 
Universities/colleges 
Other (specify: ) 



4. Docs your program have any current plani for development, reorientation, 
or termination? 



5. Please comment on the status of the science and technology policy field, 
perceived needs, changes, future directions, and trends. (Attach additional pages, 
if necessary.) 



THANK YOU FOR YOUR ASSISTANCE WITH THIS STUDY. 



PLEASE RETCtlN COMPLETED QUESTIONNAIRE AND OTHER MATERIALS TO- 

Dr. Albert H. Teich 
Manager, Science Policy Studies 
American Association for the Advanceaent of Science 
Office of Public Sector Prograas 
1776 Massachusetts \venue, 
Washi' *ton t/ D.C. 2CC36 
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SEPP Questionnaire continued 



CHECKLIST OF ENCLOSURES 
Items requested in questionnaire : 



( ) 1. List of faculty, including titles, affiliations with 
other departments and areas of specialisation 
(See Question III. 3). 



( ) 2. List of graduates and students who have completed at 
least one year of study in your program. Include 
addresses and, if possible, phone numbers 
(See Question IV'. 41. 



( ) 3. Catalog description or recent syllabus for courses 
taught during the 1982-83 academic year 
(See Question I. 9 b). 



( ) 4. Descriptions of curricula for degree programs 
(See Question I. 5). 



( ) 5. Copies of statements of program goals (See Ques- 
tion I. 6). 



Other items: 



( ) 6, Copies of evaluations, visiting committee reports, or 
other studies of your program and its graduates. 
(These will be used in connection with our 
analysis. Please indicate if they are to be held 
confidential. ) 



( ) 7. List of thesis titles or topics. 
( ) 8. List of program publications. 



Appendix Three 
STUDENT QUESTIONNAIRE 



This questionnaire was used to obtain data from 
the 1500 SEPP graduates or students, who had com- 
pleted at least one year of graduate education/ who 
were included in this study. The analysis of this 
data is presented in Chapter Three and Appendix Five. 
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American Association 

for the Advancement of Science 



1776 MASSACHUSETTS AVENUE NW WASHINGTON 0 C 2 0 0 3 6 



I an writing to request your participation in a survey of persona who 
have received graduate education in an area we cail '♦Science, Engineering 
and Public Policy" (SEP?). Since you are a graduate, former or continuing 
student of one of the graduate programs in this area (please see the 
enclosed list), I would appreciate your taking the few minutes required to 
complete the enclosed questionnaire. Please return it to me in the 
enclosed postage-paid envelope by Hay 22. 1985 . 

This survey, part 0 f a larger study being conducted by the American 
Association for the Advancement 0 f Science, is intended to determine how 
programs in this area are preparing their graduates for professional 
careers; to suggest possible changes in curricula which could make the 
programs more useful to graduates and their employers; and to determine 
what types of professional support activities, if any, graduates of these 
programs require. The study is being carried out under the auspices of an 
advisory task force, whose members are shown on the enclosed list. 

All information you orovide will be treated as confidential and will 
be used for statistical purposes only. Your name will not be released to 
anyone outside of our office. Results vrill be published only in the form 
of statistical summaries or in a manner that does not permit identification 
of any individual. 

In exchange f or your taking the tine to fill out this survey, I will 
be glad to send you a copy of the summary report once it has been 
completed. Thank you very much fo«* your participation in this study. If 
you have any questions please call me or my colleague, Barry Gold at 
202/1167-^310. 



46? 4400 Co«« 2031 



Dear 



Sincerely, 



Albert H. Teich 
Head, Office of Public 
Sector Programs 



Enclosures: (1) List of Graduate Programs/Advisory Task Force 

(2) Questionnaire 

(3) Return Envelope 
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klXi 3TUDT Or E0UC»TIO« 
IN SCIENCE. EJCXvEEXXK rUKIC WIICT 



IQEJITiriCATIQ* SHEET 



»U WOWATlOi TOM HOVXDC WXU IE TREATED AS COVXMfftAL. Tht qu.itlofln.lrti h.vt MM nuaotrMJ .M tttll ftnt 
P4f vhloh r«ut»ta yowr DM* tod totrt.t (an* rtMt, If row onolooa m) vlll bo atMrtttO fro* tno otfttr mim of 
tho tuition iwlrt prior to ooolrsla. Tour omm *a4 totrtoo «r. rtquaatoo for potaltU follow-up. 



Currtnt AtOrtMl 



fliUlt 



city 



Current E*01or»««ti 



OrgMlxttlon K 



city 

Ttltpfcont Otiabori ( 



Vtultf you Ukt to rMilvt t *ofj tf tht ooapUttM atu4yf 
I t 1 Tta 2 t 1 N 



PltMt pTOtlOO Uft SIM, Mjfirtt. MM ttltphOft* OUtjbOr Of MM Ctlltt|Vt WhO DM HOt ttttflOOd • 

grMuott Kotraa In mi»m», tMjtnoorlnc tno public polity, tut who* you ooMUjTto bo worklni 
In tho fltH. k rondos *om»1. 01 tho mm* rtttlvtd will t» oontaotttf for ttltphont Irttrvltva 
to profloo uitlr ptrtpottlv* on tho atotuo of tho fltM. 



Eaeioytr i 



N144lt 



city 

Ttltphon* luMxri ( 



■nr 
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uas study cr iduc»t:ck 
scuiec, Ckcmccxrtc mo public 



QUCSTICWilUC 



rl*aai inwir all of tn* following qu*stlona is eo*Pl*t*ly u ?ojji&1i. chick thi ipprOPr'. iti >oi or ctrcli tfti 
r*iponn which aoat cloa*ly nflicti your own. If you ehooa* *0tfttr* to r**ly to • particular quistlon. plusi 
sPiclfy what you wan. If you Tail you would Ilka to pro»tda additional :oaw*nts» plaaa* M4 aaparat* pagss is 
n**dtd. In addition. If you h**a • rietflt raauMi pliMt attach « copy to tha Idantlflcatlon UHt »ft*r you 
h«vt eoaaifttd tin a,j*t*.lonnilr*i plataa return it In th* MeloJtd an**lop« ty May 19$5 . 



1 ( I 

2 ( ) 

3 ( ] 
• ( ) 
5 [ ) 



20-2* 
25-3« 
15 -M 
•5-5 • 

55 or om 



t { ) rtMi* 

2 ( ] Mali 



3. Cltltanaftlpl 



1 ( I 

2 ( ) 

3 I 3 



U.J i natlr* 
U.S. naturalltad 
loa-4.3.. Iaalgrtnt 

(firMO«nt lnld*nt) 
■oo-y.S.. aon-IaaUgrMt 
(TM|»riry |*ald*nt) 



If non<JJ.S.. Indloat* country 
of ar«**"t altltmlllpi 



What la your *thnl*/ra*lal fcaott Around? (Cfctaft oaly om) 

1 [ ) iatfrlOM In* 1m or ilMkajt latlrt 

2 C 3 AaiM or raclfle IilaMar 

3 I ) llMfc or ifro.tajaria— 



« [ ) HllMMo 
5 ( 3 Wilt* 

* t ] Otftar 

(Jawolfy) 



HliMr Iduaatloni (Plant Hat all hlghar *du«ttlon Including y«**r >aofi*l*ra «*irao. 
r***nt progr*> In utile* you wort 'art «nro 11*4.) 



UHn with th* i 



Collie* or Ualvtralty and location (Clty/Stita) 


Tiara m*nd*d 
from To 


Major rl*ld<i) 


D*gr«* (If my) am 
Tiar Ootalatd 








1 



































6. Oo you cor i Id *r r>*ri*If a graduat*. for»wr Or currant atudwit (attandvd it lust on* y*ar) of a graduat* 
prograa In Soltnc*. £njln**rl«* and Puille folloy (3tff)T 

1 £ 1 Ut 2 M no 

If HO, pl*M* a»o» har* >na raturn thla guaatlonwalra In tha ancloa*d in»*lap* Think you far_your aaalitaoc*. 

i ill mnemam (yrtmoaw van <m ran it **— » pajcm om twocum. 



Which of tM following wir* tha aoat Laawtant activation* for you In pursuing iraduata study In th* SCPr flald? 
(With aa %m swt tafortant, pl*aa* rank up to 3 lt«*.> 



' £ 3 Initial Cir**r Choli* 

2 I 3 Maintain poaltlen 

3 ( 1 Caraar ad«ane**)*nt 
' ( ) far*«r cMn|« 

5 ( J Intar*at In aoclatal Proslai 



6 C I tPply tachnleal skills to soelatal problasa 

T I ] Q«alr* to acqulra or atr*n|th«n a iP*clflc skill 

8 £ J SubJ*et Mttar of tntarast 

9 I 1 Otnar 

(5P«clfy) 



B. If you h«** not coa^lat*d jauf iraduata stPr *ducatlon. why did you not flnlsi 
Plaua rank up to 3 lt*sa.) 



(With # i # as aoat important. 



» ( 1 km atlll ccwplatlng Jtff d*«r*a 

2 C ) financial prool*sa 

3 C 2 Chaniad to riald of |raat*r lnt*rast 
• { ) ^an|*d to f laid with dlff*r*nt 

prof*aalenal opportunltlaa 



5 ( I G«0|r*Phlo Chant* 

6 ( ] Lick of Intarast 

7 ( ] iccsptad aavloyMnt 
3 [ ] Oth ar 



<3p*clfy) 
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9 4l\n *"• as tdt\ , 4 Ko^"»n\, ;;«»»# f 
progres. 



49 '9 3 SoBiai* 9f issua *r«ss :n «nl:n fou Jpacia.lno sur'-g ^ur .:»» 





:?npgt»r* inJ Iifsr^atlsn 




J ^anaganent sf Tacmolsgy 


2 ( ; 




' 


' Vstlonsl Sacurtty/ir-s 'cntroi 


3 ,t . 


Cnvlronntnt 


t 


3 Science and Tacnnology Po.lsy 


* ' \ 


Ethics and Values 


•2 C 


I Transportation 


* J J 


Kttl;n 


'3 ( 


] Jrsan Tacnnology 


» : i 


■Ujtorr of Science and reefmo.sgy 




] Suantltatl c methods 


• C 1 


International 3e»elop»ent 


'5 I 


; Ho Specialty 


s ; ) 


Technology and Social Impact Uit»M»t 


•6 t 


! C'.ner 



tO. PltMt cneok w>t under|ra<iuate courses or skills you oonalder to be prerequisite for successful graduate 
st'tdy In the SEPf progrM you attended or ere Sttandlnfi 



1 ( J tfuewnltles 

2 [ 1 English Coaaomion 

3 [ ) Social Solence* 

* [ ) Political Solenee 



5 [ 2 rulllo A<Ja4olstrstloo 

6 ( ) follor Analysis 

7 [ ] IconoaUu 

8 C ) Coaauttr Lltereoy 



Kara you written a NMtarS or Doctoral thasls In Stm 



1 ( ] Currently writing XMtin 

2 { ) Currently writing Doctoral 



9 ( ] Statlstloa 
10 ( ) Celoulue 
n { 3 engineering 
<2 ( ] Ufa/fMslasl Sclaneas 

13 ( 1 OUar ^ ^ 

i5P*oifri 



3 ( ] Collated Heaters 
« { ) Collated Doctoral 



9 ( ] Completed Both 
4 [ ] Collated Neither 



Mease eeaeee the laporteoce af your thasls Ini (Clrolt tha appropriate rtusatr.) 



»ary 
Iapcrteat- 



A. OKelalng your first Joe following SCff 
8. Coo.tr touting to your osrocr performance 
C. Contributing to your education In your sree of study 



Net Doca 
-lapertant lot Apply 



I3> For aaoft of the following olaasaa of analytic aethods you have studied. Plaaaa clrola thi 
indloete Its importance to how wall you do your Jed. 

If you ara not working/have not worked In tha Wt field, plaaaa check this dpi and « 



A. Coonoalo Analysis 

I. Modeling and Simulation 

C. Statlstloa 

0. 0P*ratlone laaaaroh 

8. Techno logy i imnw t 

f. Technology forecasting 

G. Social /tens vlorel Analysis 

H. folloy and Organisational Analysis 
X. Stretaglo Planning 

J. engineering Analysis 

X. Legal Analyels 

L. Survey Researeft 

N. Ilsk Assessaent 
0tn,r — 

(Spacim 



Vary 
Iaportant ■ 



nuajber appropriate to 
nue with Question la. ( ] 



Net 
•Iaportant 



Old 
Tak 



tot 



er|c 
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Proftiilo^al lor* Eiparitn«t. Stgii *U"> prtitit sr «i! -actit iipi-'.mci. nc.ili ttioorary .oca ang -u gt . , r 
ptr'.-tiaa worn Mill • graduatt I'udtnt. !i in coWan intltltd iZf . pla«a a ivfi&ar "i« to '5* to indUita 

Jigrti to «nl«i jou conatdtr tnt -or* "SErr .rtlattd. # A IndUttas '.nit 5r» poaltlsn is isrongiy "3CpP-rt lata*. ■ 
• *5* IndlcttiJ It '.J not it ill "SEPP-ra'atad. ■ Contlnua an MdltHnsi snttt if nactasary.v 



In Cod ii ?ilow~— — . 



Froo To 


Organlxatlon and Pulsion 


Principal 

letlvlsy 


"ypa sf 

Iwployar 


ialary 
<in(t 



























































































Prlnaleal Aotlvlty 




Tw of twlortr 




Annual Salary 


1 


AdaAalatration 


1 


SmII oualnosa (last tha* 500) 


1 


UH than IK.999 


2 


iaalyaU 


2 


0th ar laduatry 


2 


U1.000 - 19,999 


3 


Coooutar *p* Uaationa 


J 


r *"-4 govtrnaMt, Noa-Mllltary 


3 


20.000 - 2«,999 


« 


C4MUHIH 




* jr%nwaaot, KUltary 


a 


21,000 - 29,999 


1 


UUlng 


5 


.Ao covarnaMflt 


5 


30,000 - 34.999 


t 




6 


Loaal goyrw— nt 


6 


31.000 - 39.991 


7 


NUtrMklni 


7 


■oc-^ro/ii 


7 


aO.OOO - 44,999 


• 


l««««rtfi 


8 


Golloga/Ualvoralty 


1 


•5.000 - «9.999 


• 


TtaohlM 


9 


3*ir««a*loyM 


9 


50.000 - 54.999 


10 


Vrltlnf 


10 


mtaroatlooal orgaalxttlon 


10 


51.000 - 59.999 


It 


OUar 


11 


Othtr 


11 


60.000 or mart 




(SpMlfY) 




(ipoolfy) 







How uaaful am your Jtff graduatt aduoatlon boon lei (Clrela toproprlata nu«oor.) 



Not 



Expanding rcur undarttMdlng of solanca, 
anglnoorlng tM aulllo policy? 



I. Oltltslng your flrjt StPP joo? 



Prtparlng you for doing your Initial 
SCfP Job? 



tananolng your prof asalonal oart«rT 
Pr aporlng you for a earaar oftanga? 



Uaaful 

5 
5 
5 

5 
5 



Ooaa Mot 
Apply 



lata tha contribution of tha following MpooU of your SCTP tducatlon to your profaaalonal av^caui (Clrela 
aeproKUlo nuaoor.) 

1/ you aro not wortlag/nava not wort ad in tha Uft flald. plaaaa chack tula box and oontlnua »Un Ouaatlon 17 . ( J 

Not At Al. Old Not 



Very 
Halpful- 



A. Courjawom 

I. Soolnara 

C. ThM'.a raaaoroh 

D. Intartvahlaa 

t. Indapondant projaets 

F. Individual profaaaor 

C. Profaaalonal eontaots 

I. Otnar 

(incifri 



lpfui 


Tatta 


5 


4 


5 


6 


5 


6 


5 


6 


5 


6 


5 


6 


5 


6 


5 


6 
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jo you thin* tht *3llM»n| irovPt »ata tit »ilut )f a Slrr H|rtt' (Clrelt »PPr9Crlatt n.-otr.; 



/try 
SI in 



A, Jlr* SrMMttl 

I. ritr rrof tialootli 

C. Laploytr* 

0. Otntr 



(Jptolfy) 



tot Knov 
6 
6 



II, Art you t<WLor«d In lm Jtfr ritld tt tnli tlao? 

• ( 1 Ttt If MO. why iwt l (Qltok til Witt apfl7> 

2 ( ) rYoaotad out of Jt?F ritld 

3 C 1 2tf r MtHloo a<k avaUatlt 
« ( ] Utttr par In Ao*-3£?r ri«L4 

i i ) GtofrOpftlt (locttlonal) Ktftranaa 

6 [ I Jiff It aooondOry UttrMt 

7 ( ] Othtf 

(3pt«lf7) 

if. ir w, would you iut to m Mt>iort4 in w* serf riaio? 

MI Tt* 2 { ) lo 



20. If you had tha ofportualtr to oKaln «tt of Wit followln| dotraoa, which would ntro ottt prtparod you for work 

in uw itn ritior 



W 1 Jaao Jt?r d«p-M 

2 ( I St? r tlaavliaro 

3 t ) "o Oaduata D*|i*M 
a ( 1 N.J.. IntlBMrlnf 



5 ( ) Fh.D., 3olano«/tA|ln«arln| 9 ( ] N.P.N. 

6 ( ) N.J.. Llft/Fhytlotl JolancM 10 t J N.O. 

7 C ) N.J. /ft). P.. Joel al ScltMtt/MuMnltltt " t 1 J.O. 

8 ( ) K.I. 4. /M.J. lutlAt*t 12 ( ] Othtr 



(JaoolfT) 



To whtt ttttot do you fttl part of t coamnlty of Jtrr proftosloultT 



»iry 
Strongly ■ 



■ At All 
5 



rltMt OOaMAtl 



22. Wtleh proftt tlofttl aoclatlaa/aaaoclatloAJ do you 
Mlong to? 



23. What Journtla rtltvtnt to acltnct. tn|lnttrln| 
and ousllc jotley do you rtad ragularir? 



2». Thank you for your ualataitoa. rltaaa attach a copy or a raoant raauaw if tvtllaola, any additional eoi 
raturn wit coaplttad Idtfttiricatlon thtot and qutatlonnalra In tht tnvtlooo Provldtd to: 

Nr. Barry 0. Cold 
Strr Study 

Cfflct or Public Jtetor rroirtau 

Aaarloan Aaaoelatlon ror tht Advancaattnt or Jeltfiet 

1776 Maaaachuaatta Avanua, N.V. 

Vaahlniton. D.C, 20036 

fHAJj IITUHr* IT MAY I. IMS 
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Appendix Four 
ANNOTATED BIBLIOGRAPHY 



This bibliography contains annotated references 
of previous studies concerned with the SEPP field. 
Some of these are described in Chapter One. 
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Alpert, Daniel, "Performance and Paralysis: The 
Organizational Context of the American Re- 
search University," Journal of Higher Educa- 
tion (May/June 1985), pp. 241-281. 

A thorough, theoretical analysis, this 
article proposes a matrix model of the research 
structure in which universities appear as rows 
and disciplines appear as columns. Each cell of 
the matrix is thus an individual Jepartraent of a 
certain university. This model illustrates the 
difficulty of interdisciplinary and interde- 
partmental activities, which is of primary rele- 
vance to our study. 

Bereiter, Susan, "Engineers with a Difference," IEEE 
Spectrum (February, 1983), pp. 63-66. 

This article concentrates on the review of 
several SEPP engineering-based programs, which 
the author identifies as being interdisciplinary 
and revolving around "sociotechnological" 
issues. The author discusses the difficult 
beginning many of the programs experienced, and 
the fact that although institutional grant money 
was available, many did not survive. Those 
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programs surviving, however, provide a range of 
education, not just engineering with a twist. 
SEPP-trained engineers will be competent to 
handle a broader range of problems than tradi- 
tionally trained engineers, so the employment 
picture, currently mediocre, should improve. 

Coates, Joseph F. and Coates, Vary T, "Letter to the 
Editor," Policy Sciences (November 7, 1977), 
pp. 229-235. 

The letter is commentary written in 
response to a report of the Ford Foundation 
meeting on graduate training and research pub- 
lished in the September 1977 issue of 
Policy Sciences . The authors find the original 
article largely accurate but obsolete, and they 
intend to discuss a number of developments in 
public policy training. Their topics of discus- 
sion include: "technology assessment," "future 
studies," "science and public policy," "think 
tanks" and other public policy areas and issues. 

Hartman, Eric B., and Morgan, Robert P., eds., 

Proceedings , Conference on University Education 
for Technology and Public Policy (December 8-10, 
1976), sponsored by Department of Technology and 
Human Affairs, Washington University, St. Louis. 

Proceeding contains a collection of tran- 
scripts from the conference which covers such 
pertinent topics as TPP curriculum, research 
agenda and method, course development, and the 
view from the world outside academia. The par- 
ticipants include faculty from the major SEPP 
graduate programs and professionals in SEPP- 
related fields. Much of the discussion centers 
on the relative merits of the social science as 
compared to the engineering approach to SEPP, 
and the possibility of increasing the public 
sector ties to these graduate programs. 
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Heitowit, Ezra D., "Science, Technology, and So- 
ciety — A Survey of Current Academic Activities," 
presented at the American Association for the 
Advancement of Science Annual Meeting, Boston, 
Massachusetts, February 20, 1976. 

This is a short review of the malerial 
presented in the study below, with a slightly 
different focus. The author analyzes the 
respondent STS programs in terms of their orien- 
tation (e.g., technology/engineering, public 
policy, future studies, etc.), their years or 
origin, their objectives and priorities, the 
degrees offered, and their institutional ar- 
rangements. The author also reviews the STS 
courses in a similar manner. Among the most 
interesting observations made was the ranking of 
"needs as expressed by program directors," which 
is a list headed by "teaching materials" and 
"further academic development of the field." 
Funding was in the middle of the list, behind 
the need for faculty and ahead of information 
exchange, support of college/university admini- 
stration, and cooperation between disciplines. 

Heitowit, Ezra D., Science, Technology, and Society; 
A Survey and Analysis of Academic Activities in 
the U.S. (1977, Cornell University Program on 
Science, Technology and Society). 

In many ways this report predates our SEPP 
survey, with the exception that this report 
covers the STS field, a much broader area than 
SEPP. The author identifies two orientations to 
the STS field, policy studies and humanities. 
The former involves the socio-political, legal, 
economic, international, and organizational 
aspects of science and technology, whereas the 
latter involves the philosophical, historical 
and literary aspects. The policy studies orien- 
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tation corresponds closely to SEPP, although a 
majority of the courses identified by the author 
correspond to the humanities orientation. The 
report continues to summarize 128 programs iden- 
tified and it focuses on six programs as case 
studies. 

Levey, Robert, "Kennedy School Still in Search of an 
Identity," Boston G?.obe (July 5, 1982). 

The article deals exclusively with the 
Kennedy School and their self-examination of 
academic policy, curriculum and methods. The 
qualitative methods taught at the program are 
coherent and rigorous, but the politics side of 
the education is lacking in focus and direction. 

Lynn, Walter R., "Engineering and Society Programs in 
Engineering Education," Science (January 14, 
1977), pp. 150-155. 

The author defines engineering and society 
programs (ES) as those STS programs which are 
fostered by engineering schools or departments. 
To create an ES program, the author believes 
engineering schools should place more emphasis 
on design courses and societal issues. However, 
he sees a lack of institutional rewards and peer 
support as detering this to a significant 
extent. Although he favors adding ES coursework 
to engineering education, he does not advocate 
the establishment of separate, degree-granting 
programs in ES because it would further exacer- 
bate the problem of over-specialization in the 
field. The author also identifies the problem 
of educating an engineering student in the lib- 
eral arts as well as in the sciences and engi- 
neering. He would advocate the combined efforts 
of engineering and liberal arts faculty to for- 
mulate course work for teaching the humanities 
to engineering students. To the engineering and 
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society problem, he would favor engineering 
institutions to take matters into their hands 
and actively support ES work within their curri- 
cula. 

Nair, Indira, "Engineering and Public Policy for 
Engineers ," The Weaver , (Spring, 1986), p. 7. 

This short article describes both the un- 
dergraduate and graduate component of Carnegie- 
Mellon University's Engineering and Public 
Policy Program, which was developed to educate 
"a new breed of engineers as sensitive to 
social, economic, and political forces as to 
technological ones." The undergraduate program 
is offered as a double major frith a traditional 
engineering major, whereas t' e graduate program 
grants degrees (M.S. and Ph. :.). The author 
describes the coursework at >MU as highly in- 
terdisciplinary and encompassing many facets of 
the science, engineering and public policy 



Nilles, Jack M., "Interdisciplinary Research and the 
American University," Interdisciplinary Science 
Revie ws (vol.1, no. 2, 1976), pp. 160-166. 

The author works on the tenet that "high 
quality interdisciplinary research is performed 
in spite of the traditional university environ- 
ment, not because of it." ^he key achievement 
for interdisciplinary programs is the mainte- 
nance of their credibility in order to retain 
respect and funding. Milles distinguishes in- 
terdisciplinary research from multi-disciplinary 
research by the relative integration of thought 
necessary. Multi-disciplinary research usually 
consists of individuals from separate fields 
working separately, whereas interdisciplinary 
research requires a great deal of exchange be- 
tween the parties involved. The author also 
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suggests that interdisciplinary programs, be- 
cause they usually exist at universities with 
substantial resources, do not suffer from a lack 
of physical resources but instead from practical 
failures of inter-departmental organization and 
distribution. Struggles within departments in 
addition to those between departments influence 
interdisciplinary research as well. For exam- 
ple, untenured faculty members generally must be 
recommended for tenure by a department, with 
whom there may be little reciprocation of good 
will because of the nature of interdisciplinary 
studies. Maintaining the lines of communication 
between the departments and the interdiscipli- 
nary staff and program is vital, as is the 
process of internal review and self-examination. 

Rustum, and Lerner, Joshua, "The Status of STS 
Activities at U.S. Universities," Bulletin of 
Science, Technology and Society (vol.3, 1983), 
pp. 417-432. 

The survey on which this article is based 
updates the earlier surveys (e.g., Heitowit) and 
attempts to include new information about 
faculty commitment, disciplinary involvement, 
and intellectual foci of the programs, The 
survey identified forty-four programs in STS 
which can be grouped into five clusters: 
humanities, history & philosophy of science/ 
technology; SEPP; environmental values/issues/ 
policy; STS by/for scientists/engineers; inter- 
disciplinary STS covering entire field. The 
need for STS education at all levels (high 
school, undergraduate and graduate), as seen by 
the respondents 1 commentaries, was revealed by 
the survey. Yet despite the perceived need, 
colleagues of the respondents are reported to be 
uncooperative, indifferent, and tolerant more 
often than supportive. And although there is 





137 



some moral support from within the university 
administrations, commitment and financial sup- 
port is distinctly lacking. The trend of pro- 
gram growth, however, is approximately two 
expanding, one stable and one contracting. 
Newer courses established tended toward the 
technically and market oriented types. 

Stroh, Peter A.L., A Survey of Programs in Technology 
and Human Affairs in American Universities (De- 
cember 16, 1974), a working paper of the Center 
for Policy Alternatives at MIT. 

Another in the line of survey documents, 
the working paper answers questions about the 
general attitude of the programs, which are 
selected on a broad measure equivalent to STS. 
The bulk of the survey is composed of individual 
program listings and responses to the survey 
material • 

Szyliowicz, Joseph S., "Education for Science and 

Technology Policy Analysis: Problems and Pros- 
pects, M in Science and Technology Policy , edited 
by Joseph Haberer (Lexington Books, Lexington, 
Massachusetts, undated but probably about 1978), 
pp. 143-149. 

In this article the author addresses the 
state of the field of STS. He notes the prolif- 
eration of courses and programs and immediately 
begins a critical analysis of the evils and 
goods of the field. One of the minor evils he 
addresses is the interdisciplinary nature of 
STS, which is the cause for both unfounded and 
valid criticism regarding the status of the 
field and its intellectual quality. The author 
feels that none of these criticisms are unique 
to STS, and neither are they serious. He does 
concede, however, that the study of science and 
technology as variables is difficult because 
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they are not easy to "conceptualize and opera- 
tionalize." Other considerable problems the 
author acknowledges are the lack of coordinated 
exchange between STS academics and the difficul- 
ties in designing' an acceptable curriculum. 
Some questions exist as to whether STS is add-on 
training, an academic interest area, or prepro- 
fessional training. The summation of all of 
these problems is a lack of intellectual iden- 
tity within the field, the solution for which 
would include "regularized procedures for moni- 
toring, evaluating, and communicating among 
programs." No single discipline "has developed 
yet an adequate paradigm concerning science and 
technology; and, given the character of this 
phenomenon, it is not likely that they can do 
so." 

Truxal, John B., "Education in Technology - Some 

Problems," The Weaver (Spring 198^), pp. 2-3. 

This article deals prima. with the 
problem of teaching engineering courses to non- 
majors by addressing the questions of the quan- 
tity of technological content and the availa- 
bility of hands-on experience. The author 
constructs a linear model of the engineering to 
humanities and social science continuum and 
hypothesizes a dividing line between those 
courses "in technology" and those "about tech- 
nology." Even engineering courses for the non- 
major ought to be "in technology." Non-majoring 
students should also have the benefit and fun of 
hands-on experience — demonstrations and labs — to 
help them learn engineering technique and 
method. The interdisciplinary approach to engi- 
neering, however, is important because "tech- 
nology is inevitably trans-disciplinary." 
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U.S. Congress, Teaching and Research in the Field of 
Science Policy—A Survey , staff study for the 
Subcommittee on Science, Research, and Develop- 
ment of the House Committee on Science and 
Astronautics, December 20, 1972. 

This article is a brief discussion of the 
results of a survey conducted of the science 
policy field. The need for science policy pro- 
grams had previously been determined and the 
response of academia to this need was to be 
evaluated. The survey was necessarily incom- 
plete, but it discovered trends that have been 
seen elsewhere as well. Such trends identified 
include geographic clustering in California, 
Washington, D.C., Massachusetts and other aca- 
demic/policy centers. The article briefly com- 
ments on the interdisciplinary nature of the 
field and its status in Canada and in Europe. 

, "Science-Public Policy Programs 
Mushroom, 11 Chemical and Engineering News (uuly 
8, 1968), pp. 30-32. ~" 

This article is primarily of historical 
interest and its optimistic tone out of step 
with many of the later articles. The article 
describes the historical trends in science and 
public policy which began with activist scien- 
tists and at the time of writing seem to be 
dominated by social scientists. It is inter- 
esting to see that the criticisms of these 
programs have not changed over the years; "they 
are criticized as underskilled, underinspired, 
underprepared, and in many cases, underfoot." 
One interesting piece of foresight is the expec- 
tation of engineering involvement in what was 
then primarily science and public policy. One 
of the general feelings in the field communi- 
cated by the article is that the field had been 
taking an ad hoc approach and that planning and 
quality research were necessary to move the 
q field. 
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Appendix Five 
DATA TABLES FOR CHAPTER THREE 



These tables present the analysis of the data 
gathered from the survey of the graduates and 
experienced students of SEPP graduate programs. The 
Tables accompany the text of Chapter Three. 
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Table 3-1 . 



S ummary of Survey P op ulation 




American U. 
Boston U. 

Carncgi e-He 1 Ion U. 

Cornell U. 

Dartmouth U. 

Eastern Michigan U. 

George Washington U. 

Georgia Inst, of Tech. 

Harvard U. JFK School 

Indiana U. 

M.I.T. — ST&PP 

H.I.T. — TAPP 

Rensselaer Poly. Inst. 

Stanford U. 

Syracuse U. 

U. of Denver 

U. of Michigan 

U. of Oklahoma 

U. of Texas — LB J School 

Vanderbllt U. 

Washington U. (St .L. ) 

TOTAL N= 



Question. 
Hal led 

0 

0 
42 

0 
34 
152 

mn 

9 
0 

151 

46 

98 

54 
331 

45 

53 
120 

17 

73 
0 

97 



Returned 
Not 
Dell verable 



6 
15 
31 

1 

56 

3 
13 

3 
69 

8 
13 
1 1 

0 
12 



1 , 466 



35 
282 



\ 1 



Responses 
Rece 1 ved 



23 

14 
47 

63 
7 

30 
25 
48 
27 
113 
25 
21 
55 
9 
28 

43 

583 



Response Returned 



Rate (*), 



6U 

50 
34 
60 
88 

32 
58 
56 
53 
43 
68 
53 
50 
53 
46 

69 

(49*) 



Lat e c 



0 
1 

2 
0 

1 

0 
3 
2 
8 
2 
3 
1 
0 
2 



27 



Not 
SEPP J 



i 
5 
1 
0 

4 
4 
0 
1 



32 



Percent 
of Total 
Samp le 



2 
8 
12 
1 

5 
4 
8 
5 
19 
4 
4 
9 
2 
5 



" T -a:i:r n i a ni C 8 Ul t a ho e 8 d . re ° elVed °°*>^- >» ». nu rab cr of ..uestlonnalres 



\2 



\3 



"ll^TolUT. 7h«7VUV.^.\V'd l l7 , B . , ? t " 0t ° 0n3lder fr-r or current students of 

i This was calculated as responses received for each progran divided by total number of responses received. 
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Table 3-2, Age of Respondents 

ALL Social 

AGE PROGRAMS Engi ne ering Science 

% % % 

20-24 2 13 

25-34 55 11 53 

35-44 34 38 31 

44-54 8 5 11 

55+ * 1 2 

TOTAL N= 547 283 264 



Table 3-3, 


Gender of 


Respondents 




GENDER 


ALL 
PROGRAMS 


Engineering 


Social 
Science 




% 


% 


% 


Female 


28 


20 


37 


Male 


72 


80 


63 


TOTAL N= 


545 


282 


263 



Table 3-4, Ethnic/Racial Background Respondents 



ALL Social 
RACE PROGRAM S Engineering S cience 





% 


% 


% 


American Indian 


<1 


0 


<1 


Asian 


4 


6 


2 


Black 


4 


4 


3 


Hispanic 


2 


3 


1 


White 


89 


86 


92 


Other 


2 


1 


2 


TOTAL N= 


540 


280 


260 
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Table 3-5. Citizenship of Respondents 



CITI ZENbHIP 


ALL 
PROORAMa 


Engineer ing 


Social 
Science 




% 


% 


% 


US Native 


92 


88 


95 


US Naturalized 


3 


4 


2 


Perm. Resident 


2 


3 


1 


Temp. Resident 


3 


5 


2 


TOTAL N= 


535 


276 


259 



Table 3-6. Gender Distribution in SEPP Programs 
Over Time 

(Year SEPr Study Completed) 



GENDER 


before 
1977 


1977- 
1980 


1980- 
1984 


1385 or 
AFTER 




% 


% 


% 


% 


Male 


81 


75 


65 


67 


Female 


19 


25 


35 


33 


TOTAL N= 


160 


124 


164 


91 



Table 3-7. Undergraduate Major 

ALL Social 
M AJOR PROGRAMS Engineering Science 





% 


% 


% 


Engineering 


26 


40 


10 


Physical Sci. 


18 


25 


10 


Life/Bio/Med Sc 4 


. 9 


7 


10 


Social Sci. 


39 


22 


58 


Humanities 


7 


4 


10 


Other 


2 


3 


1 


TOTAL N= 


523 


275 


248 



152 
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Table 3-8. Undergraduate Major vs. Gender 





ALL 


Female 


Male 




% 


% 


% 


Engineering 


26 


6 


34 


Physical Sci. 


18 


16 


19 


Life/Bio/Med Sci. 


8 


9 


8 


Social Sci. 


39 


52 


34 


Humanities 


7 


14 


4 


Other 


2 


2 


2 


TOTAL N= 


517 


141 


376 



Table 3-9. Primary Reasons for Studying SEPP — 
By Program Type 

ALL Social 
M OTIVATION PROGRAMS Engineering Science 





% 


% 


% 


Initial Career Choice 


9 


7 


10 


Maintain Position 


1 


0 


2 


Career Advancement 


13 


8 


18 


Career Change 


7 


7 


6 


Interest in Soc. Probs. 


24 


22 


26 


Apply Skills to Soc. Probs. 


20 


31 


9 


Acquire Specific Skills 


8 


8 


8 


Subject of Interest 


16 


15 


17 


Other 


4 


3 


5 


TOTAL N= 


524 


273 


2 51 



Survey Question #7: "Which of the following [listed 
above] were the most important motivations for you in 
pursuing graduate study in the SEPP field? (With "1" 
as the most important, please rank up to 3 items,)" 
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Table 3-10, Primary Reasons for Studying SEPP — 
By Undergraduate Background 

(Undergraduate Background) 



Natural Social 

Science Science 

And And 

M OTIVATION ALL Engineering Humanities 

% % % 

Initial Career 9 7 10 
Choice 

Maintain Position 1 <1 1 

Career Advancement 13 10 16 

Career Change 6 4 9 

Interest in Soc. 24 23 25 
Probs . 

Apply Skills to 20 29 11 
Soc, Probs, 

Acquire Specific 8 7 9 
Skills 

Subject of In- 16 16 15 
terest 

Other 4 3 4 

TOTAL N= 519 271 248 
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Table 3-11. Primary Reasons for Studying SEPP — 
By Ge rider 



MOTIVATION 


n T T 

ALL 


Female 


Male 




o, 
jS 


15 


o 


Initial Career Choice 


8 


9 


8 


Maintain Position 


1 


1 


1 


Career Advancement 


13 


13 


13 


Career Change 


6 


11 


5 


Interest in Soc. Probs. 


24 


24 


24 


Apply Skills to Soc. 
Prob. 


21 


16 


22 


Acquire Specific Skills 


8 


7 


9 


Subject of Interest 


16 


16 


16 


Other 


4 


5 


3 


TOTAL N= 


518 


142 


376 



[See Survey Question #7.] 
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Table 3-12. Top Six Areas of 


Specialization — 




By Program Type 








ALL 

SPECIALIZATION PROGRAMS 


Engineering 


Social 
Science 




RANK % 


RANK % 


RANK % 




Quantitative Methods (1) 15 


(1) 27 


(6) 7 




Energy (2) 12 


(2) 14 


(3) 9 




Science & Technology (2) 12 
Policy 





(1) 22 




Environment (3) 11 


(3) 13 


(5) 8 




Tech, & Soc. Imp. (4) 8 
Assessment 




(2) 14 




Management of Tech- (5) 7 
nology 


(4) 5 


(4) 9 




Computers and 

Information 


(4) 5 







Health 


(4) 5 







International De- 

velopment 








ALL OTHER SPECIALTIES 35 


30 


33 




TOTAL N= 531 


277 


2\ \ 




Survey Question #9: "With '1' as most important, 
please rank up to 3 problem or issue areas in which 
you specialized during your SEPP program:* 1 [Most 
popular responses listed above.] 
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Table 3-13. Top Six Areas of Specialization — 
By Gender 



SPECIALIZATION 


ALL 




Female 


Male 




Rank 


% 


Rank 


% 


Rank % 


Quantitative Methods 


(1) 


15 


(4) 


6 


(1) 19 


Energy 


(2) 


12 


(3) 


8 


(2) 14 


Science and Technology 
Policy 


(2) 


12 


(i) 


16 


(3) 11 


Environment 


(3) 


11 


(2) 


12 


(4) 10 


Tech. and Soc. Imp. 
Assessment 


(4) 


8 


(2) 


12 


(6) 7 


Management of Tech- 
nology 


(5) 


7 


\ u i 


3 


(5) 8 


Computers and In- 
formation 


(6) 


5 


(4) 


6 





Health 






(5) 


7 




International Devel- 
opment 






(5) 


7 




Ethics and Values 






(5) 


7 




TOTAL N= 


525 


145 


380 



[See Survey Question #9.] 
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Table 3-14. Top Six Areas of Specialization — 
By Cohort 

(Year SEPP Study Completed) 



SPECIALIZATION 



Quantitative 
Methods 



ALL 



before 1977- 1980- 1985 or 
1977 1980 1984 AFTER 



RANK % RANK % RANK % RANK % RANK % 



(1) 16 (1) 26 (2) 15 



Energy 



(2) 12 (3) 8 (1) 21 (5) 10 

(2) 14 



Science & Tech- (2) 12 (2) 17 (3) 7 
nology Policy 



Environment 



Management of 
Technology 

Computers and 
Information 

Health 



(5) 7 (6) 5 

(6) 5 



[5) 6 



(3) 11 (5) 7 
(2) 11 



(3) 11 (5) 6 (2) 15 (1) 15 



Tech. 6 Soc. Imp. (4) 8 (4) 8 (4) 7 (6) 7 
Assessment 



(4) 7 (5) 8 



(4) 8 

(1) 13 

(6) 7 

(3) 9 



TOTAL N= 



529 



160 



124 



160 



85 



[See Survey Question #9. 
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Table 3-15. Undergraduate Training for Successful 
SEPP Study — By Program Type 



ALL Social 
COURSE/SKILL PROGRAMS Engineering Science 





Rank 


% 


Rank 


% 


Rank 


% 


Economics 


(1) 


58 


(1) 


64 


(2) 


51 


Statistics 


(2) 


46 


(2) 


53 


(5) 


39 


English Composition 


(3) 


45 


(5) 


38 


(1) 


52 


Computer Literacy 


(4) 


35 


I 4 ) 


40 


( 9 \ 


29 


Social Sci . 


(5) 


32 


16) 


23 


14) 


41 


Political Sci. 


(6) 


31 


(10) 


12 


(3) 


50 


Calculus 


(7) 


30 


(3) 


47 


(12) 


10 


Policy Analysis 


(8) 


28 


(8) 


19 


(6) 


38 


Engineering 


(8) 


28 


(4) 


40 


Ol) 


14 


Life Sci ./Physical 
Science 


(9) 


25 


(7) 


20 


(8) 


31 


Humanities 


(10) 


24 


(9) 


16 


(7) 


32 


Public Adminis- 
tration 


(11) 


13 


(11) 


5 


(10) 


21 


TOTAL N= 




551 




287 




264 



Survey Question #10: "Please check the undergraduate 
courses or skills [listed above] you consider to be 
prerequisite for successful graduate study in the 
SEPP program you attended or are attending:" 
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Table 3-16. Contributions of Aspects of SEPP 

Education to Professional Success — 
By Program Type 

COMPONENTS ALL Social 

PROGRAMS Engineering Science 





RANK % 


RANK % 


RANK % 


Coursework 


(1) 


65 


(1) 


71 


(1) 


59 


Individual Professor 


(2) 


57 


(3) 


56 


(1) 


59 


Independent Projects 


(3) 


54 


(4) 


51 


(2) 


57 


Thesis Research 


(4) 


50 


(2) 


57 


(5) 


43 


Seminars 


(5) 


49 


(5) 


44 


(3) 


54 


Professional 
Contacts 


(6) 


41 


(6) 


33 


(4) 


51 


Internships 


(7) 


34 


(6) 


33 


(6) 


36 



Survey Question #16: "Race the contribution of the 
following aspects of your SEPP education [listed 
above] to your professional success. (Circle 
appropriate number.)" Note: Respondents rated above 
"1" through "6," where M l" was "Very Helpful," "5," 
"Not At All Helpful," and "6" was "Did Not Take." 
Percentages represent respondents who rated an aspect 
"1" or "2." 
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Table 3-17. Respondents Writing a SEPP Thesis 

ALL Social 

THESIS STATUS PROGRAMS Engineering Science 

N % N % N % 

Masters 

Completed 184 55 93 47 91 67 

Currently Writing 21 6 3 2 18 13 

Doctoral 

Completed 89 27 70 35 19 14 

Currently Writing 41 12 33 17 8 6 

SUBTOTAL N= 335 T99 136" 



Did Not Writs 184 36 75 27 109 44 

Thesis 



TOTAL N= 519 274 245 
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Table 3-18. Importance of SEPP Thesis in... 



VERY 






-NOT 


does 


not 


Important 


Important 


apply 


1 


2 


3 


4 


5 


6 


N 


1. "contributing to 


your 


education in 


your 


area 


of St 


% 


% 


% 


% 


% 


% 




ALL 36 


24 


16 


7 


4 


15 


429 


Engineering 39 


27 


14 


7 


4 


10 


241 


Social Science 32 


19 


19 


6 


3 


21 


188 


2. "obtaining your 


first 


iob following SEPP 


tt 




ALL 16 


9 


13 


10 


26 


27 


423 


Engineering 18 


11 


13 


12 


26 


19 


242 


Social Science 13 


5 


12 


11 


27 


38 


181 


3. "contributing to 


your 


career 


performance 


tl 




ALL 14 


22 


20 


ll 


14 


19 


428 


Engineering 15 


23 


20 


11 


16 


15 


242 


Social Science 13 


20 


20 


11 


12 


24 


186 



Survey Question #12: "Please assess the importance 
of your thesis in: (Circle the appropriate number. )" 
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Table 3-19. Value of Analytic Methods on the Job — 
By Program Type 



ANALYTIC METHODS 



ALL 
PROGRAMS 



Engineering 



Social 
Science 





Rank 


% 


Rank 


% 


Rank 


% 


Economic Analysis 


(1) 


57 


(1) 


65 


(3) 


49 


Policy & Organiza- 
tional Analysis 


(2) 


51 


(4) 


42 


(1) 


64 


Statistics 


(3) 


46 


(3) 


49 


(4) 


42 


Modeling and 
Simulation 


(4) 


42 


(2) 


55 


(11) 


26 


Technology Assess- 
ment 


(5) 


39 


(7) 


30 


(2) 


50 


Strategic Planning 


(6) 


37 


(6) 


36 


(6) 


36 


Risk Assessment 


(7) 


35 


(5) 


40 


(8) 


30 


Social/Behavioral 
Analysis 


(8) 


31 


(9) 


24 


( 5 1 


40 


Engineering Analysis 


(9) 


29 


(6) 


36 


(13) 


20 


Survey Research 


(10) 


27 


(8) 


26 


(10) 


26 


Technology Fore- 
casting 


(10) 


27 


(10) 


21 


(7) 


33 


Operations Research 


(11) 


26 


(7) 


30 


(12) 


21 


Legal Analysis 


(12) 


24 


(11) 


18 


(9> 


30 



Survey Question #13. Respondents asked to use a 
scale of 1 to 6, where "l" signifies "Very 
Important," "5" "Not Important," and "6," "Did Not 
Take." Percentages indicated proportion of 
respondents who rated above methods "1" or "2." 
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Table 3-20. Value of SEPP Graduate Education 

"How useful has your SEPP graduate education 
►*een in: . . 

VERY NOT does not 

Useful Useful apply 

1 2 3 4 5 6 N 



A. "expanding your understanding of science, 
technology and public policy ?" 



% 


% 


% 


% 


% 


% 




ALL 50 


30 


13 


5 


<1 


1 


542 


Engineering 46 


32 


14 


7 


0 


1 


278 


Social Science 54 


28 


11 


4 


<1 


2 


264 


B. "obtaining your first 


SEPP job?" 








ALL 34 


15 


10 


6 


7 


29 


537 


Engineering 37 


15 


11 


7 


6 


24 


277 


Social Science 30 


14 


8 


5 


9 


35 


264 


C. "preparing you for 


doi 


ng your initial 


SEPP 


job? 


tt 


ALL 24 


24 


17 


6 


3 


26 


533 


Engineering 25 


25 


20 


6 


4 


20 


275 


Social Science 22 


23 


14 


7 


3 


32 


258 


D. "enhancing your professional 


career?" 








ALL 28 


31 


23 


9 


5 


5 


542 


Engineering 24 


34 


25 


7 


4 


5 


279 


Social Science 32 


27 


20 


11 


5 


5 


263 


E. "preparing you for 


a career 


change?" 








ALL 18 


19 


16 


7 


6 


34 


542 


Engineering 16 


19 


14 


6 


7 


37 


279 


Social Science 19 


20 


19 


7 


5 


31 


263 
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Table 3-21. Best Preparation for SEPi Career — 
By Program Type 



DEGREE 



ALL Social 
PROGRAMS Engineering Science 



% 

Same SEPP Degree 49 

SEPP Degree 5 
Elsewhere 

M.S. , Engineering 7 

Ph.D., Science/ 10 
Engineering 

M.S., Life Sciences/ 3 
Physical Sciences 

M.S. /Ph.D., Social 6 
Sci ./Humanities 

M.B.A./M.S. Business 10 

J.D. 2 

Other* 7 



% 
55 
5 

5 
11 

1 

5 

10 
2 
7 



% 
43 
5 

9 
8 

6 

8 

10 
3 
7 



TOTAL N= 



454 



240 



214 



Survey Question #20: "if you had the opportunity to 
obtain one of the following degrees, [listed above] 
which would have best prepared you for work in the 
SEPP field?" 



*Consists of M.D., M.P.H. and 11 No Graduate Degree. 11 




165 



159 



Table 3-22. Best Preparation for SEPP Career — 
By Gender 



DEGREE 


ALL 


Feme " e 


Male 




% 


% 


% 


Same SEPP Degree 


50 


44 


52 


SEPP Degree 
Elsewhere 


5 


7 


4 


M.S., Engineering 


7 


12 


6 


Ph.D., Science/ 
Engineering 


9 


6 


10 


M.S., Life Sciences/ 
Physical Sciences 


3 


4 


3 


M.S. /Ph.D., Social 
Sci ./Humanities 


7 


6 


7 


M.B.A./M.S. Business 


10 


12 


9 


J.D. 


2 


1 


3 


Other* 


7 


7 


8 


TOTAL N= 


449 


115 


334 


[See Survey Question #20. 


] 






*Consists of K.D., M.P.H. 


and "No 


Graduate 


Degree 
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Table 3-23. Type 


of Employer 


, Most Recent 


Job 




ALL 




Social 


EMPLOYER TYPES 


PROGRAMS 


Engineerinq 


Science 




% 


% 


% 


Privahe Sector 


40 


49 


31 


Public Sector 


26 


16 


37 


Non-Prof it 


9 


6 


11 


College/University 


16 


19 


12 


Other* 


10 


9 


10 


TOTAL N= 


515 


265 


250 



*Consists of those who are self-employed, working for 
international organizations, etc. 



Table 3-24. Employer Types of Masters vs. 
Doctorate Recipients 

Completed Completed 

EMPLOYER TYPES ALL Masters Doctorate 

% % % 

Small Business (<500) 18 20 19 

Other Industry 18 18 15 

red. Gov't, 

Non-Military 13 18 3 

Fed. Gov't, Military 5 7 3 

State Government 5 6 1 

Local Government 3 2 3 

Non-Profit 9 7 11 

College, University 16 9 31 

Self -Employed 5 5 7 

International 

Organization 2 1 4 

Other 8 8 4 

TOTAL N= 514 308 121 



9 

ERLC 



1B7 
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Table 3-25. Gender and Employer Types 



EMPLOYER TYPES 


ALL 


Female 


Hale 




% 


% 


% 


Small Business (< 500) 


18 


12 


20 


Other Industry 


18 


12 


20 


Fed. Gov't, Non-Military 


13 


20 


11 


Fed. Gov't, Military 


6 


5 


6 


State Government 


5 


4 


5 


Local Government 


3 


2 


3 


won rior i t 


Q 




a 
U 


uoi lege/ um ve r s l ty 


10 


14 


ID 


Self-erapioyed 


5 


7 


5 


International Organization 


2 


4 


1 


Other 


8 


10 


7 


TOTAL N= 


510 


137 


373 



9 
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Table 3-26. Employer Types — by Cohort 

(Year SEPF Education Completed) 
before 1977- 1980- 1985 or 



EMPLOYER TYPES 


ALL 


1977 


1980 


1984 


AFTEF 




% 


% 


% 


% 


% 


Small Business (<500) 


18 


19 


22 


17 


10 


Other Industry 


18 


14 


22 


16 


20 


Fed. Gov't, 
Non-Military 


13 


17 


9 


16 


6 


Fed. Gov't, Military 


5 


8 


4 


6 


2 


State Government 


5 


3 


7 


4 


5 


Local Government 


3 


1 


1 


4 


6 


Non-Prof it 


9 


7 


8 


7 


15 


College, University 


16 


14 


14 


17 


18 


Self -Employed 


5 


7 


5 


4 


4 


International 
Organization 


2 


3 


2 


1 


2 


Other 


8 


7 


5 


8 


12 


TOTAL N= 


515 


153 


121 


159 


82 
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Table 3-27. Principal Activity, Most Recent Job 

ALL Social 
ACTIVITY PROGRAMS Engineering Scien ce 





% 


% 


% 


Administration 


7 


3 


11 


Analysis 


19 


19 


19 


Computer Applications 


6 


9 


3 


Consul t ina 


14 


19 


9 


cjOi ting 


i 
i 


i 
i 




Management 


15 


11 


19 


Policymaking 


4 


5 


3 


Research 


13 


15 


11 


Teaching 


7 


8 


6 


Writing 


2 


1 


4 


Other 


12 


11 


14 


TOTAL N= 


519 


267 


252 



Table 3-28. Urban Areas with Highest Concentration 
of SEPP Graduates 



URBAN AREA 


N 


i* 


Washington, DC area 


125 


22 


Southeastern Michigan** 


75 


13 


Bay area, CA 


67 


12 


Boston, MA area 


27 


5 


Austin, TX area 


18 


3 


New York, NY area 


17 


3 


St. Louis, MO and IL area 


16 


3 


Pittsburgh, PA area 


16 


3 


Los Angeles, CA area 


13 


2 


Albany, NY area 


12 


2 


SUBTOTAL N= 


386 


69 


Other 


176 




TOTAL N= 


562 





*Percent of all SEPP respondents with reliable home 
addresses. 

**Detroit, Ann Arbor, Ypsilanti, Jackson, Flint, 
Pontiac, etc. 
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Table 3-29. Salary Range * 



ANNUAL SALARY 


ALL 
PROGRAMS 


Engineerinq 


Social 
Science 




% 


% 


% 


less than $20,000 


14 


11 


17 


$20,000-$29,999 


20 


17 


24 


$30,000-$39,999 


24 


24 


23 


$40,000-$49,999 


18 


18 


18 


$50,000-$59,999 


9 


12 


7 


more than $60,000 


15 


18 


11 


TOTAL N= 


515 


265 


250 



*Most recent job. It is difficult to draw 

conclusions from these data since they represent 
aggregates of different levels of study, i.e., 
engineering-based SEPP programs produce more 
doctorates, whereas many of the social science-based 
programs offer only masters degrees* 
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Table 3-30. Average Starting Lalaries of Inexperienced 
College Graduates with Graduate Degrees, by 
Discipline, 1985 



Master's Degree 

Chemical Engineering 
Civil Engineering 
Electrical Engineering 
Mechanical Engineering 
Chemistry 
Computer Science 
Mathematics/Statistics 
Accounting 

Business, Economics & Finance 
MBA (with technical BS)* 
MBA (with non-technical BA)* 
Industrial Management 

Administration (Public, He ital, etc.) 
Social Sciences 
Law 

Humanities 



Annual Salary 
$31,296 
27,816 
31,428 
30,492 
26,124** 
29,472 
29,652 
23,388 
25,470 
31,800 
30,348 
28,860** 
26,676** 
21,252** 

18,168** 



Doctoral Degree 

Chemical Engineering 
Civil Engineering 
Electrical Engineering 
Chemistry 

Mathematics/Statistics 
Physics 



$40,860** 
30,804** 
43,380 
37, BOO 
35,724** 
39,372 



SOURCE: Abbott, Langer & Associates, College Recruiting 
Report, 1985 . 

*from Northwestern Endicott Report, 1985 , Thirty-ninth 
Annual Report, Victor R. Lmdquist. 

**Starting salary OFFERS from The College Placement Coun- 
cil, CPC Salary Survey — A Study of 1984-1985 
Beginning Offers Final Report , No. 3, July 1985. 
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Table 3-31. Salary Range by Cohort, Most Recent: Job 

(Year SEPP Education Completed) 
before 1977- 1980- 19J5 or 



ANNUAL SALARY 


ALL 


1977 


1980 


1984 


AFTER 




% 


% 


% 


% 


% 


less than $20,000 


14 


5 


8 


20 


26 


$20,000-$29 r 999 


20 


5 


23 


26 


36 


$30,000-$39,999 


24 


17 


27 


26 


26 


$40,000-$49, 999 


18 


22 


17 


19 


10 


$50,000-$59,999 


9 


16 


14 


4 


0 


more than $60,000 


15 


35 


11 


5 


3 


TOTAL N= 


503 


150 


117 


155 


81 



Table 3-32. Salary Range by Gender, Most Recent Job 



ANNUAL SALARY 


ALL 


Female 


Male 




% 


% 


% 


less than $20,000 


13 


21 


10 


$20, 000-$29,999 


21 


26 


20 


$30,000-$39,999 


23 


27 


21 


$40,000-$49,999 


18 


15 


20 


$50,000-$59,9 )9 


10 


6 


10 


more than $60,000 


15 


5 


19 


TOTAL N= 


498 


133 


365 



Table 3-33. Professional Identity 





VER7- 








-NOT 






STRONGLY 




AT 


ALL 




PROGRAM TYPE 


1 


2 


3 


4 


5 


N 




% 


% 


% 


% 


% 




ALL 


5 


14 


27 


32 


22 


539 


Engineering 


3 


14 


29 


32 


22 


279 


Social Science 


7 


13 


26 


32 


23 


260 



Survey Question #21: "To what extent do you feel 
part of a community of SEPP professionals?" 
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Table 3-34. Top Ten Professional Societies/Associa- 
tions Among SEPP Survey Respondents 





N 


% 


American Association for the Advancement 


53 


14 


of Science 






Institute for Electrical and Electronics 


25 


6 


Engineers 






Aiuer ludii oociecy or ruoiic Aaminiscrat ion 


23 


6 


Institute for Management Studies 


23 


6 


American Planning Association 


20 


5 


Siama Xi 




C 


Operations Research Society of America 


16 


4 


American Political Science Association 


11 


3 


International Association of Energy 


11 


3 


Economists 






Society of Risk Analysts 


11 


3 


TOTAL N= 


386* 




Survey Question #22: "Which professional 


societies/ 




associations do you belong to? 1 ' 






*Note: 165 respondents did not answer this question 




Table 3-35. Top Ten Journals Relevant to 


SEPP 







N 


% 


Science 


104 


26 


Technology Review 


52 


13 


Scientific American 


33 


8 


Science 85 


21 


5 


Issues in Science and Technology 


19 


5 


Public Administration Review 


17 


4 


Science, Technology and Human Values 


14 


3 


Harvard Business Review 


13 


3 


IEEE Spectrum 


13 


3 


APA Journal 


12 


3 


Chemical and Engineering News 


12 


3 


High Technology 


12 


3 


TOTAL N= 


402* 





Survey Question #23: "What journals relevant to 
science, engineering and public policy do you read 
regularly?" 

*Note: 149 respondents did not answer this 
question. 
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Table 3-36. How Respondents Think the Following 
Peer Groups Rate the Value of a SEPP 
Graduate Degree 

VERY VERY do not 

HIGH LOW kn^w 



N 



A. SEPP GRADUATES 





% 


% 


% 


% 


% 


% 




ALL 


26 


42 


16 


3 

-J 


i 

X 


1 3 


534 
j j t 


Engineering 


27 


43 


16 


4 


<1 


11 


275 


Social Science 


24 


42 


15 


3 


1 


15 


259 


B. PEER PROFESSIONALS 














ALL 


8 


31 


33 


12 


4 


13 


532 


Engineering 


8 


35 


28 


12 


6 


12 


273 


Social Science 


7 


26 


39 


11 


2 


14 


259 


C. EMPLOYERS 
















ALL 


10 


27 


33 


13 


5 


13 


528 


Engineering 


10 


29 


30 


15 


6 


11 


273 


Social Science 


9 


25 


36 


12 


4 


15 


255 
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